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Cheaper, Better 
Transistor Material? 


Research for transistor materials able to supplant 
$450-per-lb germanium has come up with a new 
semiconductor claimed to have highly desirable char- 
acteristics and to be producible at sharply lower costs. 
The basic raw materials are said to cost less than $4 
per lb, according to Brown-Allen Chemicals, Inc., 
which owns the patent applications that cover the 
production techniques. 

The new material is said to exhibit stability over a 
wider range of temperatures and storage conditions 
than is now obtainable from germanium. Actually, 
this factor may be of greater significance than the 
cost, since the quantity of raw material used per 
transistor is so small. . . . Just what the material is, 
remains a secret pending patent applications. Research 
was conducted by Brown-Allen’s subsidiary, the Solid 
State Research Institute, Inc., under Dr. Leonard E. 
Ravich. .. . z Another subsidiary, Standard Piezo Com- 
pany, is setting up production facilities. 


Initial supplies will be reserved for government requirements. 
University research groups will get the second call; and inter- 
ested industrial users the next. 
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Tailor-Made Materials 
by Controlled Contamination 


Research studies of the mechanisms of degradation 
of various materials, metals as well as the nonmetallic, 
have come up with a reverse twist in the attitude to 
contamination. The ultimate objective is to obtain 
materials of absolute purity, establish their funda- 
mental properties, and then tailor-make materials with 
desired combination of properties by controlled con- 
tamination. 


Oo 
Specification for 
Color Tolerance 


Standards for establishing methods by which differ- 
ences in colors can be controlled constitute a very 
important and practical problem in many manufac- 
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turing processes. This problem has been one of the 
responsibilities of ASTM Committee E-12 on Ap- 
pearance in its continuing study of the appearance 
attributes of materials. 

Seven papers bearing on this subject, as presented 
at the 1952 spring meeting of Committee E-12, plus 
the ensuing discussion, have been made available by 
the ASTM in a 56-page publication, “Symposium on 
Color Difference Specification.” Particularly useful 
from the product-design angle is Francis Scofield’s 
paper, “Report of Group 4, Subcommittee 10 of D-1, 
on Industrial Reproducibility,” and D. Smith’s “On 
the Specification of Color Differences in C.I.E. Co- 
ordinates.” 


Synthetic Mica 
on the Move 

Synthetic mica, quiet for several (EM 
3-50/99) is coming back into the news. At least two 
sources expect to be in commercial production with 
synthetic-mica products within a year. Particularly 
good results are seen in the development of glass- 
bonded synthetic mica, since the use of the synthetic 
material makes it possible to utilize higher-tempera- 
ture glass constituents while providing dielectric prop- 
erties at least equal to that obtainable with natural 
mica. (EM 10-52/146 ) 

So far as government-sponsored research is con- 
cerned, this will continue, with the activities centered 
at the Bureau of Mines. Attempts will continue to 
grow large crystals—a target which still has not been 
practically attained. The synthetic mica which is ex- 
pected to go into commercial use is crystallized from 
melts. 


years 
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Thermal Barrier 
Under Wraps 


Mystery thermal insulation, under development at 
the General Electric Research Laboratory, is expected 
to accomplish some startling things when commer- 
cially available... . A ten-fold increase in insulating 
efficiency, as compared with existing materials, is 
claimed, thus making it possible to use thin-wall con- 
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hrimp boats encounter rough seas. Their safe re- 

turn can depend upon the reliable electrical power 
supply, provided by Onan generators. 

To insure performance for these and all AC and 


hrim h eo DC, military and commercial regulated power units 
Oats are q'comin eee they manufacture, D. W. Onan & Sons Inc., has 
standardized on Regohm voltage regulators. 


Whether on sea, land or air applications, this low 
cost, compact, electro-mechanical controller dem- 





onstrates rugged ability to withstand severe vibra- 
tion, shock or ambient temperature conditions. And 
Powered by Onan Electric Generators you can't beat the band of Regohm’s re regu- 
lation. Standard models provide constant voltage 
output within less than +2%. 
Controlled by Onan Engineers like these additional advantages 
of Regohm Voltage Regulators: 
1. Size—Regohm is small in size, light in weight, but 
o : ry big in performance. It is a natural where economy 
ego Mm of space and weight are major considerations. 

2. Low Cost— Regohm costs less, does more, than the 

complex equipment that once was the only available 
Voltage Regulators solution to control problems. 

3. System Stabilizing —With its high speed averaging 
effect and a built-in, thoroughly reliable dashpot, 
Regohm will stabilize control systems with widely 
varying characteristics. 

4. Low Operating Power—Low signal power re- 
quirement of one watt for solenoid bias makes 
Regohm easily applicable to special units. 

5. Long Life—In properly engineered installations, 
Regohm’s life is measured in years. Shelf life is sub- 
stantially unlimited. 

6. Simplified Maintenance—Regohm’s plug-in fea- 
ture simplifies replacement and maintenance—there 
are no parts to renew or lubricate. 

Call on our engineering and research facilities to 
help you develop optimum design for your equip- 
ment and system. Learn how Regohm can help you 
with your regulation problem. Write for Bulletin 


§05.00. Address Dept. L, Electric Regulator Corp., 
Norwalk, Connecticut. 











CONTROL COMPONENT IN: Servo systems * battery chargers * airborne controls * portable 
and stationary generators * marine radar * inverters * locomotive braking systems * mo- 
bile telephones * guided missiles * signal and alarm systems * telephone central station 


equipment * magnetic clutches * railroad communication systems. 
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struction and sharply increase the usable space in 
refrigerators and freezers of all types. 

A prototype refrigerator-freezer unit, identified as 
XR-10, in which this insulation is incorporated, was 
recently exhibited at the Merchandise Mart in Chi- 
cago. Walls are only % in. thick. . . . No other infor- 
mation as to the material itself, or the construction of 
the prototype, has been released by G-E. 


o 
Leader in 1951 


Research Outlay 


Electrical machinery manufacturers led the indus- 
trial field in research expenditures during 1951, ac- 
cording to a survey conducted last year by the Re- 
search and Development Board of the Department of 
Defense. Some 2000 companies in all were surveyed. 

Companies classified under “electrical machinery” 
accounted for approximately $440 million, followed 
closely by the aircraft industry. In terms of research 
personnel employed (scientists and engineers), how- 
ever, aircraft was first with a shade over 20,000 on 
the research payroll, and electrical machinery second 
with some 18,000. Proportion of costs financed by the 
Federal government for the aircraft industry was the 
highest—approximately 82 per cent, against 58 per 
cent for electrical machinery. 

The cost of research as a percentage of sales was about 
13 per cent in aircraft as against only 6 per cent in electrical 
machinery. Average for all industries was 2 per cent. 


0 
Consolidating 
Research Gains 

Research never rests—this is axiomatic. And in the 
field of materials in particular there has been a con- 
stant flux. But there is a growing evidence of a pause, 
a leveling off. In synthetic resins, and in dielectric and 
insulating materials, for example, the current trend 
is to keep hammering at what we have. To refine and 
improve materials production methods; to improve 
uniformity of output; to develop better and more effi- 
cient fabricating and application techniques; and— 
very strongly—to combine materials into composite 
functional systems. 

Materials with better and more perfect character- 
istics are needed and research continues and will con- 
tinue. But, while seeking perfection, the engineers 
must learn to exploit to the fullest the available capa- 
bilities—and they are substantial—of the newer mate- 
rials in hand. 


oO 
New “Lows” in 
Silicone Rubber 


Flexibility at temperatures down to —120 F is 
claimed for a new medium-durometer silicone rubber 
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(SE-550) currently released by Generai Electric's 
Chemical Division after two years of development 
work. Applications are seen for aircraft components 
such as seals and gaskets, also for ignition-wire insula- 
tion for operation under arctic conditions. 

Tests indicate less than 25 points change in durom- 
eter (Shore A) readings over a range from 500 F 
down to —120 F. The brittle point (ASTM D736) is 
actually below this figure. Tensile strength is 600 psi. 
Elongation is 200 per cent minimum after oven cure 
for 1 hr at 300 F, and 175 per cent after 24 hr at 
480 F. Subject to proper curing, SE-550 is described as 
meeting AMS 3302B-and MIL-R-5847A specifications. 


Commercial production of gum for production of this com- 
pound is planned by G-E for the later part of this year. 


And Tougher 
Silicone Rubber 

A new type of hydrophobic silica and an experi- 
mental aluminum oxide pigment provide reinforcing 
fillers for silicone-rubber compounds that make it 
possible to attain unusually high tensile strengths. 

Working on a Quartermaster Corps contract, the 
Connecticut Hard Rubber Company has developed a 
silica-reinforced compound with a tensile strength of 
1900 psi and an elongation of 625 per cent. An ap- 
preciably lower tensile strength (1034 psi) was ob- 
tained with the aluminum-oxide filler, but the elonga- 
tion was twice as great —1225 per cent. In both prop- 
erties these compounds were far superior to conven- 
tional silicone rubbers which have tensile strengths 
up to 600 psi and elongations to 200 per cent. 


I'he hydrophobic silica is DuPont's GS199S; the aluminum 
oxide is G. L. Cabot’s Alon. Full report of this investigation 
was given by a Connecticut Hard Rubber group before the 
61st meeting of the American Chemical Society Division of 
Rubber Chemistry last October. 


Fads and Frills 
in Nomenclature 

Research and development people have to accept 
much of the blame for coining, and helping to spread 
the use of, such infelicities as “tropicalizing,” “winter- 
izing,” “ruggedizing,” and, currently, “transistorizing.” 
Granted that such terms have some element of vivid 
technical slang, they are essentially lazy short-cuts. 
The British, by the way, are much more tough-minded 
about their acceptance. 

But we suppose it would be naive to expect that 
this trend can be withstood. The best we can hope 
for is to contain it within technical circles and keep 
it from being perverted and misused on the market 
place. . . . Just imagine the TV commercials when 
“transistorized” products really start rolling! —A.E.J. 
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Laying the Ground Rules 


ONE OF THE BIGGEST engineering “free for 
alls” of the century is being fought out this 
year—silently in the test laboratories and in 
the drafting rooms, but louder when the 
period of gestation is over next year and 
the market stage is reached. We refer to 
the contemplated redesign of integral 
horsepower motors in sizes from 1 to 30 hp 
at 1800 rpm. 

The chips were put down last November 
at Atlantic City when a “Suggested Stand- 
ard for Future Design” was approved by 
NEMA. The new frame sizes and _ horse- 
power assignments resulted in general in 
doubling present horsepower ratings, size 
for size. Ostensibly, this move was made to 
catch up with ten or more years’ progress 
in materials and the art of motor design so 
as to obtain important savings in critical 
materials, such as copper, silicon, iron, 
steel, and aluminum. 

Enough tests had been made on proto- 
type motors and those of foreign origin to 
assure that thermal ratings could be main- 
tained. It was even inferred that one or 
two large manufacturers had designs ready 
for production. Most motor manufacturers, 
however, were faced with tackling the de- 
tailed design problem from scratch. 

First problem was manpower. Already in 
short supply, good electrical engineers be- 
came even scarcer. Chief engineers took to 
the road. Some players changed clubs. 

Second problem was to set the ground 
rules. Basically there are only three mate- 
rials to be dealt with in motor design: 
Magnetic materials, conductor materials, 
and insulation. Economic factors limit gains 
in efficiency from use of higher silicon irons 
for laminations. Not much can be done to 


improve the conductivity of copper or 
aluminum. The remaining focal point of 
redesign is insulation. The appearance of 
new synthetic materials during the past 
decade has upset traditional concepts of 
Class A and B insulation, wherein materials 
are related by their basic chemistry. Recent 
thinking has jelled into two basic ideas: 
Classification of insulating materials specif- 
ically by their limiting temperatures, and 
composite insulation systems. 

During the AIEE Winter General Meet- 
ing held in New York in January, two pro- 
posals were made along those lines. For 
the first time in five years important re- 
visions were proposed in AIEE Standard 
No. 1 covering the general principles upon 
which temperature limits are based. It now 
includes evaluation of insulation systems 
and suggests performance tests as_ the 
criterion. 

But what even more definitively sets the 
ground rules for the coming battle of motor 
redesign is a new test code for insulation 
systems for rotating electrical machines. 
Performance tests are to be made either 
with complete motors or “model motors” 
embodying all the elements of a complete 
winding insulation system. We consider 
these two proposals so significant as to 
warrant their publication in full in this 
issue. 

These test procedures will serve not only 
as a guide for motor designers in the battle 
for survival, but also as program notes for 
interested spectators—those who build-in 
motor drives. Some are concerned with how 
small a motor can get and still do a job; 
many look for more efficient use of ma- 
terials. 








Servo Control for 
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Voltage signals from electronic unbalance measuring unit are 
used for servo-positioning of depth control cam on drill 
and angle of unbalance on dial; automatic compensation 


provided for variations in machining and drill wear. 


Irving Weintraub* and W. M. Gruber, Tinius Olsen Testing Machine Co. 


HIGHER SPEED internal combustion engines have called 
for greater precision in crankshaft balancing and a 
means of indicating unbalance independently of oper- 
ator skill. In setting up the design objectives for such 
an automatic crankshaft balancer, a further require- 
ment was minimum handling of the work during the 
balancing operation. 

The usual method of balancing a crankshaft is to 
drill metal out of machined counterweights at each 
end of the workpiece after all other machining opera- 
tions have been completed. To determine the amount 
and angle of dynamic unbalance in each counter- 
weight the machine must first rotate the crankshaft. 
The amount of metal to be removed must produce a 
balancing couple equal and opposite to the original 
unbalance in the crank. Provision must be made for 
positioning the crank at the desired angle, drilling 
one end to the indicated depth and repeating the 
operation at the other end. Then crankshaft balance 
must be rechecked and secondary drilling operations 


*Mr. Weintraub is now with the American Machine & Foundry Co. 





FIG. 2—Contrel station with indicating instruments at right 
and with cycle and manual control panel at left, signal 
lights above. Dial under meters is detailed in Fig. 3. 
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FIG. 1—Tinius Olsen automatic 
crankshaft balancing machine. 


FIG. 4—Servo-positioned depth drill cam on top of a drill 


head (Fig. 1). At bottom is electrically and mechanically 
controlled valves for hydraulic feed cylinder. 


FIG. 3—Servo-positioned pointer for indicating angle of 
unbalance. Hairlines on each side of center are for split 
drilling. Operator indexes crankshaft by hand. 
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performed if unbalance is still not within the allowable 
tolerance of % oz-in. 

Residual unbalance may be due to uncontrollable 
causes such as notches in the contour of the counter. 
weights, worn drills, variation of drilled hole diam- 
eters, non-uniform counterweight radii and non- 
linearities in the electronic measuring circuits. Hence 
provision must be made for a secondary drilling opera- 
tion. If the operator finds that the first set of angular 
position takes the counterweights out of range of the 
first drill, a second and smaller drill, displaced axially 
with respect to the crankshaft centerline, is used to 
remove enough metal to make it possible for the main 
drill to complete the correction on the second check. 
In other words, an auxiliary drilling operation is em- 
ployed to shift the angle of unbalance so that it falls 
within the volume encompassed by the main counter- 
weight. The net result of measuring and drilling a 
crank should be to remove from 5 to 15 oz-in. of un- 
balance and leave no more than % oz-in. 

From a design point of view, the problem was to 
convert the Tinius Olsen self-indicating balancing ma- 
chine into a semi-automatic control unit for the sub- 
sequent drilling operations. The Electodyne unit 
which measures amplitude and phase of unbalance at 
each end of the crankshaft produces voltages signals 
that are fed into servo-operated systems to position 
a cam which governs the depth of drilling and a 
pointer from which the machine operator can index 
the crankshaft by hand to the proper angle. 


Problems in Depth Control 


When using a cam for depth control, provision for 
automatic compensation for drill wear and for varia- 
tions in crank machining is required. This require- 
ment is met by allowing the cam follower to remain 
disengaged from the drill head until the drill contacts 
the work. Termination of the drilling operation occurs 
when the cam follower contacts the servo-positioned 
cam. The follower is not a follower in the strict sense 
since it does not track the cam surface but only con- 
tacts it once lightly at the end of travel. To obtain 


the required sensitivity at a safe contact potential it 
was necessary to interpose a grid-controlled thyratron 
between the cam follower circuit and the solenoid- 
operated hydraulic valve which controls the drill feed. 

Drilling operations were made semi-automatic, with 
various parts of the cycle initiated by pushbuttons. To 
insure that the complex cycle is carried out in proper 
sequence and that one action is completed before the 
next one starts, a sequencing switch system with inter- 
locking relays was employed. The measuring of un- 
balance can be handled most expeditiously by a 
second automatic cycle within the overall sequence 
control. This is done with a multiple-lobe cam switch 
driven by a synchronous motor. It is started in the 
proper order by the sequencing switch, which takes 
over at the end of this cycle. Provision was made to 
handle any of the set-up operations manually. 

In order to drill on a balancing machine, it is neces- 
sary to lift the crankshaft off the precision ground 
rollers of the free-suspension system and clamp the 
work rigidly during drilling. Air-operated devices 
interlocked with the cycle control through solenoid 
valves accomplish these functions. 

Fig. 1 pictures the overall machine and Fig. 2 shows 
a closeup of the indicating and control panels. Each 
drill head has two spindles, the smaller one for auxil- 
iary drilling. Between the two drill heads is the air 
clamp cylinder. Mounted horizontally under the 
free-suspension system is an air cylinder with opposed 
pistons for actuating toggles for lifting the crankshaft 
off the rollers during drilling. The recording stand at 
right houses the Electodyne measuring unit previously 
described.* However, in the present design for the 
movable-electrode transducer there has been substi- 
tuted a permanent-magnet type of velocity pickup. 

On the recording desk, one meter is calibrated to 
read the angle of unbalance, the other the amount in 
ounce-inches. Below them is the servo-positioned 
pointer, Fig. 3, indicating angular location of unbal- 
ance, for setting the crank for drilling. The control 


* “Movable-Electrode Transducer in Dynamic Balancing,’ J. R. Stovall, ELEC 
TRICAL MANUFACTURING, July 1951, p. 102 


CYCLE SEQUENCE IN MEASURING UNBALANCE > 


(1) Hold timer across the line 
through cam C, Fig. 7. 


quence switch is advanced to drill- 


drill. (Position 7 in Fig. 8). 
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(2) Start balancing motor (circuit 
2), Fig. 8. 


(3) Measure right side of crank 
(circuit 3). Cam switch Cl ener- 
gizes right pivot relay RA, and 
depth and angle servo motors SM. 


(4) Energize right side indicator 
lights—“OK” light, right drill (one 
hole) and split drill (2 holes), Fig. 
9. Cam 9 maintains power on 
lights and their relays until se- 


ing position, when power comes 
through sequence switch (positions 
3, 4, 5 sequence switch), Fig. 6. 


(5) Measure left side of crarik. 
Circuit energizes same relays as 
right side plus relay RE (right-to- 
left), which transfers servo chop- 
pers to the potentiometer of left 
depth and angle servos, and 
switches 115 volts from right servo 
motors to left. 


(6) Energize left-side indicator 
lights, “OK”, left drill and split 


(7) Advance sequence switch one 
step at 80 per cent of measure 
cycle, cam 6 (Fig. 7). 


(8) Stop balancing machine motor, 
cam 3. Plug stop or mechanical 
brake is automatically energized. 
Cam 10. de-energizes braking 
mechanism after crank is stopped. 


(9) If unbalance must be corrected 
in the crank, the lift comes up 
and raises the crank slightly above 
the work support rollers. 
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FIG. 5—Electronic circuit 
for control of depth 
servo motors for right and 
left side drills, below. 


“Amount” signal 
from filter chassis 


Rt oux drill 
set pot 


115 volt (5) 
Lt depth servo | o-c 


Cal pot 


Lt oux drill 
set pot 


FIG. 6—Stepping circuits set up by successive positions of 
sequence control stepping switch. 

In right side drill cycle, if balance is within limits, “Right 
OK” relay contacts RAA2 close and clear positions 3, 4 
and 5. “Drill Right” stops in position 3, and advances to 
4, 5 and 6 when “R-Drill” advances and “R-Depth” con- 
tactor RQ2 closes. 

“Split Drill stops in position 3, advances to 4 when R-Drill 
advances and right contactor RQ2 closes (first hole); 


Cam timer diol graduations 


0 ; 0 5 20 3 20 » 7” sy 50 55 60 65 70 75 80 85 90 95 100 
| | | | ' ! ! ! | | 


Cam C 


Timer motor 





1S Cam Ci 46 Right pivot "RA" 


ystart cycle 


44 10 Cam C2 Bol moch motor start 
—_—_— - = - - - - _ - - - - - - _ 


Cam C3 


Bal mach motor stop 


80 





Cam C4 48 Left pivot "RD'and 79 
right to left "RE relay 


No connection 


on i, ee * _ Sequence sw control _ 80 85 ah 

ee oe me eee tad ok ee ae 
Se i _ Camc8_ =_ 48 Left lights 95 

= 15 Cam C9 Right lights 95 
5 Cam C10 Friction brake 85 ae 
5 Cam Cit Plug stop 95 


FIG. 7—Sequence of measuring cycle controlled 
by cam timer driven by synchronous motor. 
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push button 
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Pos 
RAA2 RZ2 
R split drill 
R drill 
R depth RH2 = ladv return 
contactor limit sw 
RQ2 
Pos R split drill 
(4) 
RH3 
Pos R split drill 
RH2 
Pos L OK 
RBB2 
L split drill 
L drill 
L depth RJ2 | adv return 
contactor limit sw 
RV2 
Pos L split drill 
© 
RJ3 Lae 
Pos push button 
©) 
Pos Cspiit dritt 
ag 
(9 R 
J2 
fi) 


advances to 5 when R-Drill push-button is 
operated for second hole; advances to 6 when 
R-Drill advances and RQ2 closes. 


Ll 





Sequence sw Le 
wofer4 Imf 
AS J timer 
6 mf motor 
~Dynamic braking 
Manuol test Bal moch 
oe Oo motor 
Stop Qh Lift limit Cam starter 6) 9 
w7 SW XA2 C3 L Ot 
alo C)4—owe a ~o (xa) 
Seq sw o&,_J (Closed 0-80 
Pua too “FCC 95-100) 
com Puggingsw — -PMBSOP Coged 4-10) 
RT (6 
© 
xAI 
(Closed 5-95) 
Meosure right side 
Com Rt pivot Rt aux drill 
oc @ 
RC2 
(Closed 15-46) Rt depth 
servo motor 
Amplifier 
Rt. aux.dritt| Rt angle rN motor 
RC1 RCI 


> Amplifier 


FIG. 8—Circuits controlled during a measuring 
cycle of the automatic crankshaft balancer. 
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board contains all the necessary pushbuttons, manual 
setting potentiometers for auxiliary drillirg operations, 
and above them color-coded signal lights that show 
running positions and the completion of important 
stages of the cycle. 

Fig. 4 shows a closeup of one of the servo-posi- 
tioned depth control cams, cam follower arm, and 
valve manifold of a hydraulically fed drill head. On 
top of the valve is a solenoid for operating a pilot 
valve, while to the side is a valve operator arm ac- 
tuated by adjustable dogs fixed to the head slide. 
The interrelation of these units will be explained later. 

Fig. 4 also shows the slide block to which the cam 
follower is attached and the electromagnet that holds 
the block until released by a signal from the drill 
contacting the work. The drill spindle is designed 
with a few thousandths end play, so that when the 
drill first touches the crankshaft, the spindle backs 
up and trips a limit switch, de-energizing the magnet. 
This setup automatically compensates for drill wear. 
Under hydraulic power the drill heads are advanced 
at a rapid traverse rate but at about 14, in. away from 
the crank, the drill head is slowed to feed rate by a 
dog on the slide. This prevents drill breakage. 


Servo Circuits 


The servo signals originate from a cathode follower 
in the Electodyne phase meter which produces an 
unbalance signal in the form of a sine wave of ap- 
proximately 6 cps obtained when the crankshaft is 
rotated at 360 rpm. For control of the servo motors 
this signal must be rectified and filtered. A 6H6 rec- 
tifier tube was chosen to feed an RC filter circuit 
whose output is proportional to the original unbalance 
voltage within 2 per cent. The filter circuit uses many 
metallized paper capacitors in order to conserve space. 
Electrolytic capacitors were tried for some parts of 
the filter but proved to be unstable for this applica- 
tion. The servo motors operate at 60 cps, so the 
direct current must be converted to this frequency. 
Since the filter impedance is fairly high, a non-short- 
ing 60-cycle chopper was chosen for this function. 

The electronic circuits for “amount” and “angle” 
indication are similar and only the former will be 
illustrated, Fig. 5. Here the signal from the filter 
chassis goes to the vibrator converter through the 
NC contacts of manually controlled relays RC3 and 
RC4 which permit the operator to bypass the instru- 
ment signals and insert an auxiliary drill amount 
signal from manual potentiometers for right and left 
sides during auxiliary drilling. The converted “amount” 
signal from the Electodyne is amplified and fed to 
either the right or left servo motor which positions 
the depth control cam as mentioned, and also drives 
a depth potentiometer which provides a feedback 
signal for null balance. 

The function of relay RE is to transfer the con- 
verted “amount” signal from the right to the left depth 
servo when the Electodyne is transfered from the 
right to left pick-up. The angle electronic circuit is 
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similar except that there is no provision for auxiliary 
drilling circuits. 

Since reliability of operation is required in the 
presence of very wide line voltage fluctuations, a 
constant-voltage transformer is used to feed the stand- 
ard cells and servo amplifiers. Servo amplifier sta- 
bility was improved by use of negative feedback and 
servo system stability improved by velocity feedback 
from the servo motor via a differentiating capacitor. 

The machine is completely interlocked for operator 
safety and its own protection. Only one operation can 
be performed at a time and only in the desired se 
quence. Master 


sequence control is 


through an 
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FIG. 9—Signal light circuits for Right OK, Right 
Drill and Right Split Drill, with limit switches. 
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FIG. 10—Circuits for starting and returning 
right side drill slide under hydraulic power. 
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8-wafer, 12-position switch stepped off by a rotary 
d-c solenoid. The stepping circuits set up by each 
position of No. 1 wafer are shown in Fig. 6. The 
sequence control brings in the independently con- 
trolled balancing cycle and guides the operator 
through the semi-automatic drilling cycle with the 
aid of signal lights. The unbalance measuring cycle is 
handled by a motor-driven cam switch whose cycle 
is charted in Fig. 7, while Fig. 8 shows the circuits 
governed. 

With a crank in the machine, the operator presses 
the “measure” push button, Fig. 6. The sequence 
switch is energized to move from standby (position 1) 
to measure (position 2). In Fig. 8, wafer 4 energizes 
the synchronous motor of the timer. In circuit 1 
cam C is the holding contact for the timer which runs 
for 22 sec and then is braked to a quick stop by apply- 
ing direct current to its winding. 

The sequence of the various operations in measur- 
ing unbalances are indicated in the table beside the 
diagrams. 

If both “OK” lights are on after a measuring cycle, 
the sequence switch automatically returns to home 
(standby) after the crank is stopped; the lift remains 
down. The mechanism by which this is done can be 
traced in the sequence switch stepping circuit, Fig. 6. 
The sequence switch would be advanced to position 3 
by the timer; Right OK (RAA-2) is closed by the OK 
switch on depth servo and advances to position 4; 
right split-drill relay contacts RH3 and RH2 are closed 
and advances switch through positions 4 and 5 to 6. 
The same sequence of events occurs for left drill, 
positions, 6, 7 and 8. 

In a split-drill operation, the servo cam reaches the 
upper end of its travel and through dogs trips a limit 
switch which energizes self-holding relay RH, Fig. 9. 
The input signal is cut approximately in half, the 
servo motor backs up and the cam follows accordingly. 
The sequence switch circuit is set to drill two holes, 
one on either side of pointer center, Fig. 3, before 
advancing to the next operation. See Fig. 6 for RH 
contacts. The drilling operation can only be performed 
after the measuring run and only if unbalance is to 
be removed. 

After the crank is manually indexed to position 
(the position indicated by the angle servo pointer), 
the drill button is pressed. Fig. 10 shows the sequence 





FIG. 11—When cam follower contacts grounded 
cam it fires a-c biased thyratron and energizes relay 
RQ, reversing drill head through hydraulic valves. 


of events for the right drill. The lift would be up, 
energizing the drill circuit (top left). 


(1) The “Drill start” push button energizes relay 
RK. Holding circuit is via RK-3 and RR-1 
(right-return relay ). 

(2) Contacts RK-2 energizes drill clamp relay RN 
for solenoid valve. 

(3) When the clamp is all the way down, its 
mechanical interlock energizes RL to advance 
the drill hydraulically through solenoid valves. 

(4) Drill feed valve is dogged from rapid traverse 
to a slower feed rate. 

(5) When the drill touches the work a sensitive 
limit switch (work contact) is tripped, de-ener- 
gizing holding magnet M and permitting the 
cam follower to begin its descent with the drill 
by frictional contact with the slide. 

(6) At the end of the drill stroke, the cam follower 
touches the cam and fires a thyratron, Fig. 11. 
Relay RQ energizes RR (right return), Fig. 10, 
via the advance-return limit switch on the drill. 
Drill return trips the advance-return limit 
switch and stops the operation. 

While the complexity of some of the circuits is 
warranted by the production rate and minimum oper- 
ator skill required, there are other applications where 
fewer interlocking controls are being used. 

For rugged machine tool controls, such as this, a 
minimum of critical vacuum tube circuits and adjust- 
ing and calibrating potentiometers is essential. O 0 G 





SERVO CONTROL SYSTEMS—BIBLIOGRAPHY 


IN A CONTINUING editorial program of 


presenting practical application data 

on servo systems as control elements 

the following articles have appeared 
in ELectrricAL MANUFACTURING in 
recent issues. 

What Price Accuracy in Instrument 
and Servo Motors, June 1952, page 
106. Why it often pays to select 
higher-cost types developed for 
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military use when designing indus- 
trial controls; survey of perform- 
ance characteristics available. 

Feedback Control Fundamentals, July 
1952, page 98. Basic methods for 
analyzing system stability for both 
steady state and transient condi- 
tions. 

Power Selsyns on Textile Drives, Sep- 
tember 1952, page 128. Control 


system for introducing predeter- 
mined stretch in cloth while pass- 
ing through dryer at adjustable 
speed. 

Packaged Drives with Electronic 
Building Blocks, September 1952, 
page 110. Five control functions 
that can be selectively added to a 
basic motor-generator to solve vari- 
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Printed-Circuit 
Assemblies 





by Automatic-Machine Systems 


Industry experience with the Signal Corps-developed Auto-Sembly 


method forms the basis for a projected automatic production system 


able to simplify and mechanize electronic circuit assemblies. 


R. A. Gerhold, Signal Corps Engineering Laboratories 


DirFicu.tigEs in the mass production of subminiatur- 
ized electronic equipments are reflected in the higher 
assembly skills required and in the higher reject rates. 
To illustrate the problems brought on by subminia- 
turization, consider the World War II Signal Corps 
portable receiver and transmitter (the SCR-300) and 
its present-day counterpart, the AN/PRC-10. Weight 
and volume of the new unit have been reduced by 50 
and 60 per cent, respectively, exclusive of batteries. In 
addition, performance requirements have increased 
greatly in view of tactical usage involving greater tem- 
perature ranges and the need for greater ruggedness 
and improved reliability. Component density for the 
old SCR 300 averaged 910 components per cu. ft. The 
AN/PRC-10, still used conventional assembly tech- 
niques but with an average of 2100 components per 
cu. ft. For certain plug-in sections of this set the peak 
component density exceeds 25,000 per cu. ft. 

For such compact assemblies, the value of suitable 
prefabricated or printed-circuit wiring is becoming 
ever more firmly established. It quickly becomes ap- 
parent that the full production potentialities of printed 
circuitry will only be realized when printed circuits 
can be integrated into a completely automatic circuit 
assembly system. Unitization is generally accepted as 
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a basic principle for the subminiaturization of com- 
plete equipments. With unitization the requirements 
for an automatic circuit assembly system are much 
simplified since each subassembly may be treated 
separately. 

The first large-scale attempt at mechanized assembly 
of electronic equipment was probably the British Sar- 
grove machine which was patented in 1943 by John 
W. Sargrove. Every 20 sec this machine turned out one 
completely wired chassis for a 4-tube battery-operated 
superheterodyne receiver. The chassis was complete 
except for tubes, electrolytic capacitors, loudspeaker, 
and cabinet. Grooved plastics plates were sprayed all 
over both sides with zinc. The plates were then milled 
on both sides simultaneously, leaving only the wiring 
pattern in the grooves. Resistors were graphite-sprayed 
through stencils. 

In the United States, probably the earliest semi- 
mechanized application was for the proximity fuse for 
ordnance use in 1945. Conductive paint was deposited 
through a silk-screen stencil on to a ceramic plate. 
Commercial applications, as for hearing aids, followed. 

The Auto-Sembly System developed by the Signal 
Corps combines the performance and reliability in- 
herent in conventional components of tried and proven 
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performance, with the size, production, and uniformity 
advantages to be gained from the use of the prefab- 
ricated conductor pattern. The conventional compon- 
ents and prefabricated conductor patterns are com- 
bined by a rapid mass-assembly operation, such as 
solder dipping, in which all connections between the 
individual components and the conductor pattern are 
effected simultaneously. This process is completed by 
suitable packaging of the subassembly, as by conformal 
coating, casting in resin, or hermetic sealing. 
Auto-Sembly was conceived primarily as a system 
of equipment design to alleviate the problems in- 
volved in the production of subminiature assemblies; 
nevertheless, the advantages apply equally well to the 
production of equipments large or small. The general 
applicability of this system to the production of elec- 
tronic equipments of many types has been demon- 
strated over the past few years by studies and expe- 
rience in the laboratories and development depart- 
ments of various industrial and governmental organ- 
izations. Commercial and industrial facilities now exist 
on a wide scale for the manufacture and supply of 
base materials, components, prefabricated conductor 
patterns, and completely processed subassemblies. 
Reductions in skills, training, and job instruction 
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FIG. 1—A multiple printed- 
circuit pattern sheet, a 
process step in the Auto- 
Sembly system. The photo 
resist pattern on copperfoil- 
plastics laminate is shown 
here prior to etching. 
(Source of all illustrations: 
Signal Corps Engineering 
Laboratories. ) 


FIG. 2—Representative 
basic elements of an 
assembly. 


result from the use of this system. The sequence of 
semiskilled operations involved in wiring and solder- 
ing every component lead to terminals has now been 
reduced to the simple placement of the components 
in their appropriate perforations, followed by a single 
solder-dip for the unit. The basic simplicity and reli- 
ability of this procedure is reflected in the marked 
reduction in inspection required. One manufacturer 
reported a reduction in the reject rate to but 1/20th 
of the rate for a comparable hand-wired assembly. 
Fig. 1 shows a sheet of multiple printed-circuit pat- 
terns. This illustrates the basic adaptability of etched 
foil circuitry to quantity production. A multiplicity of 
identical wiring patterns are etched simultaneously 
and then are cut into separate printed-circuit boards 
for assembly of components. Other wiring formation 
processes, such as die stamping and pressed powder, 
provide mass-production techniques compatible with 
Auto-Sembly. Solder dipping has already taken its 
place on the factory assembly line to interconnect 
scores of components with the prefabricated wiring 
in a matter of seconds. Placement of components into 
the perforated printed-circuit pattern is still accom- 
plished by hand as the patterns move by on the con- 
veyor belt. But even with manual placement of com- 
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FIG. 3—A projection of a component-preparation machine. 


ponents, direct labor has been reduced to 1/3 of that 
required for conventional hand wiring. 

Owing to the widespread acceptance of Auto- 
Sembly special components, such as plugs, connectors, 
potentiometers, switches, and tube sockets, have been 
made available. Development of many of these com- 
ponents has been a result of the normal commercial 
interests of various component manufacturers. In 
certain instances, however, military performance re- 
quirements have exceeded the available commercial 
quality to such an extent as to require additional 
development effort. Signal Corps-sponsored research 
and development programs are providing the tech- 
nical and contractual assistance necessary to ensure 
that components of the necessary quality will be 
available in the near future. 

Effort is being made in these component develop- 
ments to utilize the inherent capabilities of the pre- 
fabricated conductor pattern itself where possible. 
Etched and stamped foil and other types of printed 
wiring have been used to form television tuner coils, 
high-frequency filters, and intermediate-frequency 
transformers. Similarly, stator patterns for selector 
switches may be integrated directly with the circuit 
pattern. A study of the design parameters for such 
components is the subject of one phase of the Signal 
Corps research and development effort to broaden 
the usefulness of the Auto-Sembly System. 

The big problem remaining at present is to place 
the prefabricated components automatically into their 
proper positions on the printed-circuit board. In Fig. 2 
a typical printed-circuit board is shown with a re- 
sistor positioned ready to be rotated 90 deg and 
lowered into place. (Actually, the printed-circuit pat- 
tern would not be visible since it would be on the 
underside of the board.) A suitable component as- 
sembly system must be developed which will be 
inherently rapid in action. It also must be extremely 
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exible in the matter of changeover from one value 
or type of component to the next, and from one design 
of circuit pattern to another. The fundamental opera- 
tions of the proposed basic system which would in- 
clude: (1) A component preparation machine; (2) a 
component carrier system; and (3) a component as- 
sembly machine. 

A. Component Preparation. The component-prepa- 
ration machine (Fig. 3) would straighten the com- 
ponent leads and test the component electrically, 
using a high-speed comparator type of test, and would 
eject those that are defective or off-tolerance. The 
machine then would cut and form the leads in ac- 
cordance with previously established standards for 
that component and would load it into a carrier. 

B. Component Carrier. This component-carrier sys- 
tem (Fig. 4) would provide for the transportation of 
the components from the component-preparation ma- 
chine to the component-assembly machine. The car- 
rier system also would provide for proper segregation 
and identification of all components for correct de- 
livery to the assembly machine as required. Fig. 5 
is an overall system block diagram showing the prepa- 
ration and transportation of several components to 
one component-assembly machine. As a preparation 
machine fills a carrier with a particular component, 
digital coding in the carrier code block could be set 
automatically to correspond with the kind and value 
of that component. 

C. Component Assembly. The component-assembly 
machine (Fig. 6) is the heart of the system. This 
machine would receive and store the desired com- 
ponents and would select and position them as re- 
quired. The machine will be fed printed-circuit boards 
with the desired circuit pattern and with holes pre- 
punched for the component leads. These boards 
would be accurately and automatically positioned to 
the correct position for receiving each component. 
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FIG. 4—The 
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FIG. 7—Transistor binary counter unit fabricated by the Auto-Sembly process. A shows pattern 


side of assembly. B shows component side. The two transistors are shown at left in A. 


The assembly machine would lower the component 
so that its leads will engage the proper holes in the 
conductor pattern of the printed-circuit board. The 
latter then would be positioned for receiving the next 
component, and that component would be lowered 
into place. When all components had been placed, 
the assembly would then be dip-soldered automat- 
ically. Initial plans call for the placement of up to 
50 components in printed-circuit boards which may be 
of any size from 1 in. x 1 in. to 12 in. x 12 in. Accuracy 
of component placement is to be within 0.005 in. In 
addition to rectilinear positioning of the components, 
polar orientation also is to be provided in the plane 
of the printed-circuit pattern. 

An initial goal for the system is a component-place- 
ment rate of at least 30 per min. Assuming a fixed 
changeover time for each assembly of 10 sec or less, 
the component-assembly machine could turn out 
completed 50-component assemblies at the rate of 32 
per hr, or over 750 per 24-hr day. Ten-component as- 
semblies could be produced at the rate of 120 per 
hr, or almost 2900 per day. Fig. 7 shows the circuit 
pattern and component side, respectively, of a typical 
transistor binary counter. Exclusive of the two plug-in 
transistors, there are 14 components dip-soldered to 
the printed-circuit board. The component-assembly 
machine would turn these boards out at a minimum 
rate of one every 38 sec, or over 94 per hr, ready to 
be packaged in their frames. 

Fig. 8 shows the assembled and disassembled views, 
respectively, of a larger auto-sembled unit. This is a 
computer package, approximately 3 in. x 7 in. con- 
taining two printed-circuit boards that each have 25 
components dip-soldered to the etched foil conductor 
patterns. Each 30-contact section of the split connector 
plug is positioned as simply as any other component. 
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These boards containing 80 solder joints apiece would 
be completed by the automatic component-assembly 
machine at the rate of one every 60 sec. 

In the same manner that the foregoing connector 
plugs were inserted in place, smaller previously auto- 
sembled units (or other suitable aggregates of com- 
ponents ) may be combined by the component-assem- 
bly machine into larger and more complex pieces of 
equipment. 

A prime requirement for any large automatic sys- 
tem for electronic circuit assembly is inherent flexi- 
bility. The electronic system control unit (shown in 
the lower right corner of Fig. 5) would provide com- 
plete system control for the automatic component 
assembly system consisting of the component-prepa- 
ration machine, the component-carrier system, and 
the several component-assembly machines with their 
soldering and testing units. Information controlling 
polar orientation of the component, movement of the 
printed-circuit board, and selection of the required 
component carriers, could be contained in a memory 
device, such as a punched card. Changes in the 
value or position of one or more components then 
would require only the changing of one or more lines 
of information on the memory card. In the case of a 
change in the component, the first component carrier 
containing the new component would also be installed 
on the component-assembly machine. With the proper 
printed-circuit boards available, such a change could 
be accomplished in just a matter of minutes. 

Changeover of the system to assemble a completely 
new product would require simply the replacement of 
the old punched card (or other device) with a new 
one, and the installation of the first set of component 
carriers and printed-circuit boards associated with the 
new product. Thus supplied with new material and 
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a new set of electronic instructions, the machine 
would immediately begin assembly of the new prod- 
uct. Such a change likewise could be accomplished in 
a matter of minutes if necessary. We may contrast 
this with the days frequently required to start a new 
product on a conventional assembly line. Also, the 
machine starts right out at top speed without re- 
quiring time to readjust its habits to the new routines. 
The customary initial errors are nonexistent. Re-runs 
of old products may be made just as simply at any 
time, in the quantities desired, without costly dis- 
ruption of plant efficiency. 

In addition to direct increase in production obtain- 
able by the automatic component-assembly system, 
indirect advantages also would accrue with regard 
to the extent of the engineering, drafting, and job 
instruction effort ordinarily involved in establishing 
or modifying a production line. The blueprints and 
instructions presently required for each operator on 
the conventional assembly line would no longer be 
necessary. Expensive and time-consuming revisions of 
such blueprints likewise would be eliminated. Sub- 
sequent trouble shooting and servicing of the equip- 
ment may be facilitated greatly by incorporating basic 
servicing data (such as voltages, resistances to ground, 
and wave forms) directly on the printed-circuit board 
at the time that the circuit pattern itself is formed. 

With regard to machine control, it is interesting to 
note that a milling machine operating in response to 
digital instructions punched on a paper tape has 
recently been placed in operation by the Massachu- 
setts Institute of Technology. This machine was de- 
veloped. by the M.I.T. Servomechanisms Research 
Laboratory under contract of the Air Materiel Com- 
mand. This machine substitutes mathematical opera- 
tions performed on computing devices for many of 
the hand operations now required in industrial pro- 
duction. In a matter of minutes the machine com- 
pletes tasks that normally take hours in current prac- 
tice. Thus, flexible automatic machine control is al- 
ready a fact. The problem that now remains is to 
develop appropriate machine contro] for an automatic 
component-assembly system. 

With the advent of the transistor as a replacement 
for the vacuum tube in many subminiature applica- 
tions, some form of mechanized assembly will be 
more urgent than ever. The exact and tedious nature 
of assembling such tiny parts in an electrical circuit 
places too great a strain on human operators. The 
unitization of such small subassemblies, for purposes 
of replacement and expendability, lends itself natu- 
rally to completely automatic methods of assembly. 
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FIG. 8—Auto-sembled computer circuit that utilizes the 
etched-foil process. Developed by the SCEL Communica- 
tions Measurement Laboratory for the National Bureau of 
Standards. A is the pattern side. B is the component side. 
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Testing 


Insulation Systems 


for Rotating Electrical Machines 


Complete text of proposed AIEE test code for functional evaluation of 


systems of insulating materials for random-wound electrical machinery. 


Purpose. The chief purpose of this test code is to 
determine the appropriate limiting temperatures to 
which systems of insulating material, as they are used 
in random-wound electrical machinery, may be sub- 
jected in service with satisfactory over-all perform- 
ance. 

A wide variety of new synthetic electrical insulating 
materials are available for application in electric ma- 
chinery and apparatus. Included in these materials are 
the silicones, fluorocarbons, wire enamels and new 
films, rubbers and varnishes. As there is a growing 
tendency either to rely solely on these materials as 
electrical insulation, or to employ them with the old 
familiar materials in novel combinations, there is a 
corresponding increase in the problems associated 
with the selection and evaluation of insulations. Fre- 
quently, an insulation system or combination of in- 
sulation materials is used rather than one insulating 
material. 


Many of the specifications regulating the use of in- 
sulation materials were written before the advent of 
the newer synthetics and were based upon experience 
gained with the old materials over a long period of 
time. Difficulties arise, therefore, when an effort is 
made to classify these new materials or combinations 
for insulation purposes under the ASA Standards as 
Class A, Class B, or Class H insulation, whose limiting 
“hottest-spot” temperatures for continuous service are 
105 C, 130 C and 180 C respectively. 

The synthetic materials have widely varying physi- 
cal and chemical properties, so that it is not feasible 
to classify them on the basis of their chemical compo- 
sition alone. Secondly, it is not desirable to wait and 
acquire the knowledge required to classify them solel\ 
on the basis of experience. In the third place, com- 
posite systems of insulation, in which materials of 
different temperature classes are used in different parts 
of the structure, may give satisfactory service at tem- 





EDITOR’S NOTE: In view of the 
importance of this test code, the 
complete text as presented at the 
Winter Meeting of the AITEE, 
January 1953, in New York, is 
being published here, with ac- 
knowledgements to the AIEE. 
The proposed code (which is a 
fourth draft) is designed to sup- 
plement AIEE Standard No. 1, 
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“General Principles Upon Which 
Temperature Limits Are Based in 
the Rating of Electric Machine and 
Equipment,” a revision of which 
is also reproduced here. 


This code has been prepared by 
the AIEE Working Group on In- 
sulation for Rotating Machines of 
the Subcommittee on Insulation 


(of the Rotating Machinery Com- 
mittee). Members who participated 
in the preparation are: P. L. Alger, 
chairman; L. J. Berberich, J. F. 
Dexter, J. L. Fuller, W. T. Gor- 
don, R. Harrington, secretary; J. L. 
Kuehlthau, G. D. McCann, A. T. 
McClinton, G. L. Moses, W. W. 
Pendleton, E. I. Pollard, F. C. 
Rushing, C. L. Sidway. 
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FIG. 1—Components of the “model motor” to be used in the proposed test code for insulation systems in rotating ma- 


chinery. A Outer slot plate. B Parallel wire random-wound coils. C Supporting stand. D Terminal block. E Phase insula- 
tion. F Slot wedges. G Protective sleeving. H Slot channel. J Inner slot plate. 


peratures higher than normally permitted for the 
lowest temperature component; and conversely, com- 
patibility, or other problems may arise whereby the 
highest temperature component is rendered unsuitable 
for use at its classified temperature. Finally, there are 
problems of short-time use or intermittent high-tem- 
perature exposure, the answers to which may depend 
on factors other than those determining life in con- 
tinuous service. 

Recognizing this situation, this test code has been 
prepared to outline useful procedures for insulation 
evaluation as a general guide to both temperature 
classification and the selection of insulation materials 
for application in electric machinery and apparatus, 
especially for random-wound motors. It is assumed 
that individual screening tests will eliminate all but 
the most desirable insulating materials, which will 
then be evaluated in accordance with this test code. 

Methods of Evaluation. The test code includes three 
principal sections: 

1. Types of insulation specimens that may be prop- 
erly subjected to these tests. 

. Temperature, mechanical stress, and moisture ex- 
posures that may be applied in sequence to repre- 
sent the cumulative effects of long service, under 
accelerated conditions. 
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3. Magnitudes and durations of test voltages and 
other evaluation procedures that may be applied 
to the test specimens to measure deterioration and 
to establish the end of useful life. 
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It is recommended that, for each particular kind of 
insulating material or type of insulating system, a 
suitable type of specimen be selected, as outlined in 
Section 1 of the code. Then, a number of these speci- 
mens, at least six and preferably ten, for each of the 
exposure temperatures, be subjected to repeated cycles 
of the exposures, given in Section 2, in sequence, until 
failure occurs under the applied voltages, as indicated 
in Section 3 of the code. 

It is expected that similar tests will be made on 
already familiar insulation samples of systems on 
which satisfactory service experience has been ob- 
tained. The ratio of the number of cycles to failure 
for the new material or system to the number of 
cycles before failure on the corresponding specimens 
of the familiar insulation will give the expected ratio 
of service life of the new to the old insulation. 

This procedure will permit approximate compari- 
sons only, and cannot be relied upon to determine 
exactly the merits of any particular insulation. Such 
information can only be obtained from extended serv- 
ice experience. In the course of time, however, it is 
expected that enough data may be obtained from tests 
of this kind to establish a normal number of cycles 
of exposure before failure that will be representative 
of each of the standard temperature classes of insula- 
tion A, B and H, for each type of specimen.* It may 

* With such a background of information, it should be possible to classify 
insulation systems on a performance basis. Ultimately, therefore, the definitions 


of insulating materials may be based on their performance in such tests as 
these, instead of solely on their chemical composition. 
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be feasible to specify the number of cycles before 
failure that will be appropriate as indications of sat- 
isfactory performance under special service conditions, 
such as short-time or intermittent and high tempera- 
ture exposures. Following the general procedures out- 
lined above, the category in which any new insulating 
material or system properly belongs may be deter- 
mined. Also, the number of cycles of exposure before 
failure that is representative of acceptable perform- 
ance in service for various types of apparatus under 
definite service conditions may be determined. 

Summary. This test code has been prepared in the 
hope that it will serve as a useful guide for the 
evaluation of insulation materials and systems for 
random-wound electric machines, and to establish a 
sound basis for their temperature classification. Once 
this is accomplished in orderly and organized fashion, 
the problems of insulation selection for use in elec- 
trical apparatus should be simplified. 


Section 1—Insulation Test Specimens 

1-1 Scope. This section suggests appropriate sam- 
ples of insulating materials or insulating systems, 
which may be usefully subjected to the exposures out- 
lined in Section 2, to simulate their behavior in service. 
It is considered that one insulation specimen, as de- 
fined in the following will adequately represent all 
fractional-horsepower motors in the range 0—300 volts, 
and another will represent all integral-horsepower 
random-wound motors of 600 volts or less. Other speci- 
mens will be required to represent machines for more 
than 600 volts and other than random-wound in- 
sulation. 

1-2 Actual Equipment. Whenever economics and/or 
size of electrical equipment warrant, the actual equip- 
ment may be employed for test purposes. For example, 
the complete stator or rotor of a fhp motor is a suitable 
specimen for the purposes of these tests. 

1-3 Model Motors. When size or convenience re- 
quires that models rather than complete machines be 
evaluated, the model should be made to embody all 


of the elements of a complete insulation system and 
should be as nearly as possible representative of a 
complete winding insulation system. For example, it 
is recommended that for the purposes of testing ran- 
dom-wound motor insulation, a “model motor” be em- 
ployed, as shown in Figs. 1, 2 and 3. 

Fig. 1 shows the components of the model motor 
before final assembly. Each of these components 
should be subjected to separate screening tests, to 
establish uniformity and normality before they are 
assembled. For example, a number of representative 
samples of the wire, slot tubes, phase insulation and 
so forth may be broken down by 60-cycle high-poten- 
tial tests, or other means, and the voltage at failure 
so obtained may be plotted to determine the average 
and standard deviation. It should be recognized that 
the number of tests required to establish the accepta- 
ble temperature limit in service will increase greatly, 
if the performance of individual models varies over a 
wide range. Further, it must be expected that the 
variations in the model motors will be directly related 
to the variations in the individual components. There- 
fore, everything possible should be done to assure that 
the individual components are uniform and represent- 
ative of the materials used in actual service. 

The finished model motor unit consists of a rigid 
supporting stand with an insulated terminal block 
bolted to one end and with a slot portion, made from 
an inner and outer plate, bolted to the other end. The 
supporting stand has holes for mounting the fixture 
during vibration testing. All metal parts are fabricated 
from 1/16-in. stock. The assembled slot portion con- 
tains two coils insulated from ground by slot channels, 
insulated from each other by phase insulation and held 
in place with slot wedges. All these components are 
typical parts used in actual motors, excent that the 
phase insulation is shaped so that one piece will suffice 
for the unit. The coils are each wound with two 
parallel wires so that turn-to-turn electrical tests may 
be made. They can be machine wound on pines or 


forms, as in ordinary shop practice. 





FIG. 2 (Left)—Black and white wire illustrates construction of parallel wire random-wound coils. FIG. 3 (Right)— 
Model motor, assembled and with protective-coating treatment. 
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This construction, made with black and white wires 
for illustration, is shown in Fig. 2. To prevent possible 
damage to the wire insulation and to insure uniform- 
ity, the coils are not inserted through the top of the 
slot, where they might be scraped, but are placed in 
position with the insulation elements on the outer slot 
plate, and then the inner plate is bolted down. The 
two wires of each coil, protected by sleeving, are 
brought out and connected to separate connections on 
the terminal board. The outer end of each wire is cut 
off near the binding tape on the wire coil. A model 
motor after protective coating treatment is shown in 
Fig. 3. 

By constructing the model motor in this way, with 
the coils laid in place and the slot walls assembled 
over them, the risks of damage associated with the 
assembly of actual motors in manufacture are elimi- 
nated. For this reason, the model motors should be 
somewhat more uniform in their performance than 
actual motors. 

It will be recognized that materials which are 
relatively fragile, and subject to damage under prac- 
tical manufacturing conditions, nevertheless may per- 
form well in these tests. For this reason, it is important 
that each component of the insulation system be sub- 
jected to independent material tests, such as provided 
in the ASTM standards. Only materials that perform 
substantially as well as those that have been found 
satisfactory in service should be accepted for tests in 
the model motors. 

1-4 Other Test Specimens. Other specimens of in- 
sulation, such as model motors employing form-wound 
coils, or small cable coils, or representative control 
devices, may be employed in these tests, provided that 
in each case the new and the old insulated materials 
are used in otherwise exactly similar test units and are 
put through the same exposure cycles. This test code, 
however, is limited to consideration of actual or model 
motors as outlined in 1-2 and 1-3, so far as detailed 
procedures are concerned. 


Section 2—Test Exposures 

2-1 Scope. It is the purpose of this section of the test 
code to specify appropriate sequences of exposures to 
heat, mechanical stress, moisture, and voltage, in 
repeated cycles, which will represent the cumulative 
deteriorating effects of service on insulation material 
and systems on an accelerated basis. 

Extensive experience with other tests of this gen- 
eral nature has indicated that substantially all of the 
deteriorating effects of service can be reasonably ap- 
proximated by such a sequence of exposures .to high 
temperature, mechanical stresses, moisture, and volt- 
age, as outlined in this section. 

The best results are obtained when the sample is 
first aged (and thus made brittle), then exposed to 
mechanical stress (thus producing cracks in the most 
brittle parts), and finally exposing the sample to 
moisture followed by voltage (thus applying electrical 
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Table I—*“Hottest-Spot” Temperatures ’ 
for Insulation” in Continuous Service* 








Test temperature, 105 C 130 © 180 C 
deg C” (Class A) | (Class B) | (Class H) 
300 + 5 Notest | Notest 2 days 
280 + 3 No test | No test 8 days 
260 + 3 Notest | Notest | 28 days 
240+ 3 Notest | Notest | 49 days 
200 + 2 No test 2days | Notest 
180 + 3 2 days 8 days | Notest 
160 + 2 8days | 28days | Notest 
140 + 2 28 days | 49days | Notest 
125+2 49 days | Notest | Notest 





* The above schedule is selected to fit into a five-day 
work week with most of the humidity exposure occurring 
on weekends and is based upon the approximate 10-deg 
rule for insulation deterioration which states that the 
life of the insulation is reduced one-half for each 10-deg 
C rise. However, the aging times at the lower tem- 
peratures for each of the above three classifications have 
purposely been shortened in order to have more tests at 
the lower temperature. 


*The temperature measurements should be taken in 
the immediate neighborhood of each specimen, as the 
temperature is rarely uniform over the entire oven space. 


stress over the cracked areas). 

It is recognized that convenience in testing prac- 
tically requires that high temperatures be obtained in 
ovens, which give a uniform temperature over the 
entire specimen; whereas in service the temperatures 
may vary somewhat in different parts. However, for 
random-wound motors, the uniform temperatures of 
an oven are not materially different from service 
conditions. 

It is recognized also that failures resulting from 
abnormally high mechanical stresses or voltages are 
generally of a different character from those failures 
which are produced in long service. For this reason, 
the mechanical and electrical exposures recommended 
are only moderately above those normally met within 
service. The temperature and moisture exposures are 
intentionally made much more severe than usually 
met within service, in order to shorten the required 
time for testing. 

2-2 Temperature Exposure. Table I lists tempera- 
tures and time of exposure in each cycle for materials 
under the ASA classifications of Class A, Class B and 
Class H insulation. It is recommended that specimens 
be subjected to the temperature corresponding to 
either the 28- or the 49-day exposure period, and to at 
least one other of the above temperatures; and that 
at least ten samples be carried through successive 
cycles of exposure at each of the test temperatures 
until failure occurs. 

Normally, it is intended that these temperature ex- 
posures be obtained by placing the specimens in en- 
closed ovens, with just sufficient ventilation or forced 
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parts of this article are being com- 
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each; 10 to 24, 35 cents each; 25 
or more, 30 cents each. Prices on 
larger quantities on request. Or- 
ders must be accompanied by re- 
mittance, including 3 per cent sales 
tax for New York City deliveries. 





convection to maintain temperatures uniform over the 
specimens. Alternatively, when complete motors are 
used as specimens, the heating may be obtained by 
internal losses. For example, the motors may be built 
with abnormally large air gaps, so that they draw 
considerably more than full-load current at no load, 
normal voltage. Then, the motors may be operated 
during the heat-exposure periods at a voltage ad- 
justed to give the desired temperature of the windings. 
The ventilation may also be restricted to some extent. 
In this way, the temperatures on the bearings will be 
considerably lower than on the windings, minimizing 
the difficulties with lubrication during the tests. 

It is recognized that some materials age more 
rapidly when the products of decomposition remain in 
contact with the insulation surface, whereas other ma- 
terials age more rapidly when the decomposition 
products are continually removed. It is, therefore, 
desirable that the conditions of ventilation and tem- 
perature be precisely maintained for tests on other 
specimens with which the test materials are to be 
compared. If the insulation in actual service is so ar- 
ranged that the products of decomposition remain in 
contact with it, the test specimens should then be 
designed in the same way; so that the oven ventilation 
will not remove these decomposition products. 

It is also recognized that, depending on the test 
facilities available, the type of specimen employed 
and other factors, it may be desirable to modify the 
methods of exposing and ventilating the specimens 
during these tests. It is all important that when any 
two different materials or insulation systems are to be 
compared, the test specimens of each shall be sub- 
jected to precisely the same exposures and other 
conditions of test. 

The periods of exposure time for each of the tem- 
peratures and each of the insulation classes have been 
selected so as to give roughly the same number of 
cycles to be expected before failure for each condition, 
under normal circumstances. For the longer periods, 
the number of days of exposure has been made a 
whole number of weeks to fit conveniently with the 
schedule of a normal five-day work week. 

2-3 Mechanical Stress Exposure. Following each 
cycle of high temperature exposure, and the subse- 
quent voltage check as outlined in Section 3, each 
specimen will be subjected for a period of 1 hr to 
mechanical stress. It is recommended that the me- 
chanical stress applied be of the same general nature 
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as would be experienced in service and of a severity 
comparable with the highest forces expected in normal 
service. The procedure for applying this stress may 
vary with each type of specimen and kind of service. 
It is important that whenever any new insulating ma- 
terials are subjected to stress exposure, the stresses 
should also be applied in precisely the same way to 
familiar insulations, so that the test results will be 
truly comparable. If a fhp motor stator (or rotor) is 
employed for the test specimen, it is recommended 
that mechanical stresses be applied in the following 
manner. 

After the stators (or rotors) are removed from the 
high temperature oven, they will be assembled with 
suitable rotors (or stators), with end shields and bear- 
ings, and will be operated for a period of 1 hr at nor- 
mal voltage, no load. During this period the starting 
winding (if the motor is single phase), or one phase of 
a polyphase motor, should be opened and reversed 
once every 2 or 3 min. In this way the motor will be 
exposed to repeated surges of current and the me- 
chanical stresses of reversing from full speed. Prefer- 
ably, a small flywheel should be used on the shaft of 
such size as to make the average temperature rise 
during this period of operation approximately equal 
to the normal temperature rise of the motor at full 
load. The motors should be rigidly mounted during 
these tests to insure uniform conditions. Following 
this operating period, the motors should be disassem- 
bled and the stators (or rotors) should be given a 
voltage check as specified on Section 3 of the code. 

Alternatively, if the high-temperature exposures are 
obtained by operating the motors at above normal 
current, it is recommended that the mechanical stress 
exposure be combined with the high temperature ex- 
posure. To accomplish this, the line voltage should be 
maintained for 4 min, then removed, for 1 min, then 
reapplied, and this 5-min cycle repeated throughout 
the test. In this way, the motors will be started from 
rest at full voltage once every 5 min, while hot, sub- 
jecting the windings to repeated mechanical stresses. 

If the model motors described in Section 1-3 are 
used as test specimens, it is recommended that me- 
chanical stress be applied in the following manner: 

After each cycle of high-temperature exposure and 
the subsequent voltage check as described in Section 
3 of the code, each model motor will be mounted on 
a shake table and operated for a period of 1 hr with a 
60-cps oscillating motion, with a double amplitude 
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(peak to peak) of approximately 20 mils, correspond- 
ing to a force of about 5 times gravity. 

The model motors will be so mounted that the mo- 
tion occurs at right angles to the plane of the coils, so 
that the coil ends will be free to vibrate as they would 
under radial end-winding forces in an actual motor. 
This vibration test should be made at room tempera- 
ture with normal humidity and without any applied 
voltage. Following this period of vibration, the model 
motors will be removed from the shake table and 
given a voltage check as specified in Section 3 of the 
code. 

2-4 Moisture Exposure. After each cycle of mechani- 
cal stress exposure, as described above, and the sub- 
sequent voltage check as described in Section 3 of the 
code, each specimen will be exposed for three days 
to an atmosphere of 100 per cent relative humidity 
and condensation at 5 to 10 C above normal room 
temperature. No voltage should be applied to the 
specimens during this period. 

Exposure to condensation for a 3-day period is rec- 
ognized to be a more severe test than is met in normal 
service. Experience has shown that at least this long 
a time is required for moisture to penetrate throughout 
the winding, i.e., for the insulation resistance to reach 
a fairly stable value. In service, insulation is some- 
times exposed to alkalies and other chemicals as well 
as to moisture, and salt-spray tests may be used to 
determine its endurance under these conditions. ‘Ex- 
perience has indicated, however, that the 100-per cent 
humidity test is quite adequate and is much simpler 
for the purposes of this test code. 

This severe moisture exposure condition without 
chemicals is considered to be the most satisfactory 
way of making an overall test of the insulation en- 
durance when exposed to industrial atmospheres 
which produce conducting surface contaminants. 


Section 3—Voltage Checks 

3-1 Recommended Check Voltages. Each specimen 
will be carried through repeated cycles of the high 
temperature, mechanical stress and moisture exposure 
in sequence until failure occurs. In order to check the 
condition of the samples and determine when the end 
of their useful life has been reached, a 60-cycle volt- 
age will be applied after each successive exposure, as 
follows: 
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Expected line-to-line Check voltage (rms volts at 60 cycles) 
voltage in service, 


oer Between | Between 
rms volts 

saa | To ground | windings | conductors 
220 or less (fhp) 300 | 300. | 60 
440 or 550 600 600 120 
(integral-hp) 

2000-2400 2400 2400 120 


(form-wound coils) 





The voltage between conductors is chosen as 20 per 
cent of the line-to-ground voltage for random wind- 
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ings, and 10 per cent for form-wound coil windings, 
to be well above the maximum service voltage across 
a single coil of the winding. 

The voltages will be applied in succession to ground, 
between phases, and between conductors (if model 
motors are used) for a period of 1 min for each check 
following each successive exposure to high tempera- 
ture, and also after each period of mechanical stress. 
The voltage check following the high-temperature 
exposure should be made immediately after removal 
of the motors from the oven, while they are still hot. 

Following each exposure to moisture, the same volt- 
ages will be applied for a period of 15 min while the 
specimens are still in the humidity chamber and wet 
from exposure, at approximately room temperature. 
That is, the voltage will be held successively for 15 
min from line to ground, 15 min from phase to phase, 
and 15 min between conductors. Experience has 
shown that this prolonged time of voltage application 
in the wet condition is necessary to detect failures. 
Many of the failures in this condition occur as the 
result of creepage along wet surfaces, with gradual 
building up of the leakage current, which could not 
occur in the usual 1 min test. 

Failure in any of these voltage check tests will be 
indicated by an unusual current flow, unusual local 
heating, or the presence of smoke. Minor spitting and 
surface sparking should be recorded, but do not con- 
stitute a failure. 

It is recognized that by applying the voltages as 
above recommended, which are fixed by the intended 
voltages in actual service, markedly different periods 
of life may be obtained for the same insulating mate- 
rials, depending on the actual thickness of specimens 
employed. That is, if the specimens are designed with 
insulation thicknesses and creepage paths adequate 
for operating at 600 volts, and are then subjected to 
the tests as outlined for normal 220-volt insulation, 
the life expectancy will be greater than for normal 
220-volt insulation. 

As this indicates, the test procedures recommended 
are adapted to prove the reliability of the insulation 
proposed for a given temperature and for a given 
voltage. This reliability may be improved by greater 
thickness or other changes in the insulation system 
with usual insulating materials, as well as by employ- 
ing insulating materials of higher temperature en- 
durance. 

If, on the other hand, it is desired to employ tests 
of the nature outlined to determine the rate of 
deterioration or life expectancy of different insulating 
materials, it may be preferable to use check voltages 
that are a definite proportion of the initial breakdown 
strength of the specimens. For example, the break- 
down voltages of a number of specimens of each of 
two proposed insulations may be determined on un- 
used samples. The check voltages applied on the 
additional samples when they are put through the 
sequence of exposures outlined above may then be 
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chosen to be one-half (or some other percentage) of 
the initial voltage strength. Failures in the tests will 
then occur when 50 per cent (or some other percent- 
age) of the initial insulation strength has been lost by 
deterioration. Data obtained in this way will be espe- 
cially useful in classifying different insulating ma- 
terials. 

Other tests, besides 60-cycle voltage applications, 
may be employed to check deterioration of the speci- 
mens. These may be provided for in future revisions 
of this test code. They are not considered sufficiently 
positive or uniform in their indications to warrant 
their inclusion at this time. Other tests may include 


alternative methods and procedures for applying vari- 
ous types of voltages to detect changes in the test 
specimens. OO 
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Temperature Limits 
in Ratings of Electric Machines and Equipment 


A PROPOSED REVISION to AIEE stand- 
ard No. 1 (June 1947) retitled “Gen- 
eral Principles Upon Which Tempera- 
ture Limits are Based in the Rating 
of Electric Machines and Equipment” 
(in place of Apparatus) was presented 
before the AIEE Winter General 
Meeting in New York, Jan. 19, 1953. 
It sets up a system for classifying in- 
sulation systems in terms of limiting 
temperatures, recognizes new types of 
synthetic materials and defines new 
methods of temperature determina- 
tion by thermocouple. The complete 
text of the proposed standard, with 
revisions in bold face, is presented 
here as a supplement to the proceed- 
ing discussion covering a functional 
test code. 

The text is intended to serve as a 
guide in the preparation of standards 
for equipment of specific types or 
fields of use. The temperature and 
temperature-rise values and other pro- 
visions given herein are not intended 
to be used for rating or testing any 
equipment for which specific AIEE or 
American Standards are available. 


1—1 Scope 


In the preparation of standards for 
electric equipment, the assignment of 
temperature rise limits is necessary 
for the purpose of defining ratings. 
In arriving at these values, certain 
general principles apply, together with 
such modifying considerations as are 
applicable to a given kind of equip- 
ment. It is the purpose of this presen- 
tation to establish the general prin- 
ciples which determine the selection 
of temperature limits and methods of 
determination for rating purposes, and 
to point out the factors underlying 
the modifying considerations. 
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The temperature limit for an_ in- 
sulation is not its only design criterion. 
The suitability of a particular insula- 
tion for a specific application may be 
influenced by many other design re- 
quirements such as electrical or me- 
chanical stress, vibration, exposure to 
chemicals, etc. 


1—2 Basis of Rating 


The basis for the assignment of tem- 
perature limits for purposes of stand- 
ardization consists in: 


1. Classifying insulation systems, or 
their component materials in terms 
of the limiting temperature which 
can be reasonably assigned to them 
in continuous service, or for a 
specified period of expected life. 


Lo 


Selecting a reasonable value of 
limiting ambient temperature 
which subtracted from the limit- 
ing temperature gives limiting val- 
ues of temperature rise. 


Ww 


Establishing nominal temperature 
differences between the rating ob- 
tained by the various practical 
temperature measurement methods, 
and the limiting insulation tem- 
peratures at the selected values of 
limiting temperature rise. 


4. Deriving limiting values of observ- 
able temperature rise to be used 
for assigning a rating under speci- 
fied conditions of test by subtract- 
ing these differences from the lim- 
iting values of temperature. 

It is recognized that temperature 
rise values permissible in service may 
differ from those established for rating 
purposes. Such conditions may be de- 
fined by Service Factors or by the 
recommendations in Operating Guide. 
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1—3 Classification of Insulating 
Materials 


The temperature limits on which 
the rating of electric machines and 
equipment is based are largely deter- 
mined by the character of the insulat 
ing materials used. 

For the purpose of establishing 
temperature limits, insulating mate 
rials are classified as follows: 

Class O insulation consists of cot- 
ton, silk, paper and similar organic 
materials when neither impregnated 
nor immersed in a liquid dielectric. 

Class A insulation consists of: (1 
cotton, silk, paper and similar organic 
materials when neither impregnated 
or immersed in a_ liquid dielectric; 
(2) molded and laminated materials 
with cellulose filler, phenolic resins 
and other resins of similar properties; 
(3) films and sheets of cellulose ace- 
tate and other cellulose derivatives of 
similar properties; and (4) varnishes 
(enamel) as applied to conductors. 

Class B insulation consists of mica, 
asbestos, fiberglass and similar inor- 
ganic materials in built-up form with 
organic binding substances. A small 
proportion of Class A materials may 
be used for structural purposes only. 
Composite magnet wire insulation 
consisting of fiberglass layers cover- 
ing polyvinyl, acetal or polyamide 
films are included in this class. 

Class H_ insulation consists of (1) 
mica, asbestos, fiberglass and similar 
inorganic materials in built-up form 
with binding substances composed of 
silicone compounds, or materials with 
equivalent properties; (2) silicone 
compounds in rubbery or resinous 
forms, or materials with equivalent 
properties. A minute proportion of 
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organic films or paper materials may 
be used only where essential for struc- 
tural purposes during manufacture. 

Class C insulation consists entirely 
of mica, porcelain, glass, quartz and 
similar inorganic materials. 

An insulation is considered to be 
“impregnated” when a suitable sub- 
stance replaces the air between its 
fibers, even if this substance does not 
completely fill the spaces between 
the insulated conductors. The im- 
pregnating substances, in order to be 
considered suitable, must have good 
insulating properties; must entirely 
cover the fibers and render them ad- 
herent to each other and to the con- 
ductor; must not produce interstices 
within itself as a consequence of 
evaporation of the solvent or through 
any other cause; must not flow during 
the operation of the machine at full 
working load or at the temperature 
limit specified; and must not unduly 
deteriorate under prolonged action of 
heat. 

The electrical and mechanical 
properties of the insulated winding 
must not be impaired by the applica- 
tion of the hottest spot temperature 
permitted for the specific insulation 
class. The word “impaired” is here 
used in the sense of causing any 
change which could disqualify the in- 
sulating material for continuously per- 
forming its intended function; wheth- 
er creepage spacing, mechanical 
support, or dielectric barrier action. 

It is recognized that new synthetic 
insulating materials are continually 
being developed which have tem- 
perature endurance limits intermedi- 
ate between those of Class A and 
Class B, or between Class B and 
Class H materials. These new mate- 
rials cannot readily be classified on 
the basis of their chemical composi- 
tions. Their temperature limits should 
be evaluated by accelerated life tests, 
either as materials, or as components 
of complete insulation systems, such 
as described in the next paragraph. 


The Evaluation of Insulation Systems 


The electrical insulation of equip- 
ment is made up of many different 
components, selected to withstand the 
widely different electrical, mechanical 
and thermal stresses occurring in dif- 
ferent parts of the structure. To as- 
sure satisfactory service life, there- 
fore, insulation specifications need to 
be supported by service experience or 
life tests, on the complete insulation 
system. Accelerated life tests are in- 
creasingly important as a means of 
evaluating the many new synthetic 
insulating materials that are available, 
and thus shortening the period of 
service experience required before 
they can be used with confidence. 
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Whenever feasible, it is desirable that 
life tests on materials be supple- 
mented by tests on complete insula- 
tion systems, representative of the 
different types of equipment. 

It is contemplated that, in the 
course of time, Institute (AIEE) Test 
Codes will be developed, giving pro- 
cedures for such accelerated life tests 
and other methods of evaluating in- 
sulating materials and systems. Data 
obtained on already familiar mate- 
rials in this way will be helpful in 
defining the performance that should 
be expected of typical Class A, B, or 
H insulations. Also, comparative data 
on new materials’ will indicate 
whether any departures from the nor- 
mal classification in accordance with 
chemical composition are justified. In 
this way, too, complete insulation 
systems, as well as their component 
materials, may be given temperature 
classifications. It should be _ recog- 
nized that in large equipment me- 
chanical stresses due to thermal ex- 
pansion may be the limiting factor in 
determining the permissable tempera- 
ture. Likewise in high temperature 
equipment conductor oxidation may 
be the limitation. In classifying mate- 
rials or systems on the basis of func- 
tional tests these factors should be 
considered. 


1—4 Methods of Temperature 
Determination 


There are five fundamental meth- 
ods of temperature determination, de- 
fined as follows: 


Thermometer 


This method consists in the de- 
termination of the temperature by 
mercury or alcohol thermometers, by 
resistance thermometers or by thermo- 
couples, any of these instruments 
being applied to the hottest parts 
accessible to ordinary mercury ther- 
mometers without alteration of the 
structure. 


Applied Thermocouple 


This method consists in the deter- 
mination off the temperature by ther- 
mocouples applied to the hottest parts 
accessible to them (in locations nor- 
mally inaccessible to liquid-in-glass 
thermometers). 

NOTE: Depending upon how much 
insulation thickness separates them 
from current-carrying conductors, 
thermocouples may give readings 
comparable to those obtained by the 
Resistance Method or may give the 
considerably lower readings charac. 
teristic of the Thermometer Method. 
Accordingly, in the measurement of 
winding temperatures by the use of 
thermocouples, the method will be 


defined as the Applied Thermocouple 
Method only if the thermocouples are 
applied directly to the conductors, 
separated from the metallic circuit 
only by the integrally-applied insula- 
tion of the conductor itself. When 
the thermocouples are applied to the 
outside of taped coils, or the outside 
of any insulation of the conductor, 
the method of measurement will be 
defined as the Thermometer Method, 
even though the thermocouple loca- 
tions may be inaccessible to mercury 
thermometers. 


Contact Thermocouple 


This method consists in the deter- 
mination of the temperature by the 
application of pointed prods, made of 
dissimilar metals, to an exposed bare 
metallic surface, so that the metal 
whose temperature is to be measured 
forms part of a thermocouple circuit. 


Resistance 


This method consists in the deter- 
mination of temperature by compari- 
son of the resistance of a winding at 
the temperature to be determined, 
with the resistance at a known tem- 
perature. 


Embedded Detector 


This method consists in the deter- 
mination of the temperature by ther- 
mocouples or resistance temperature 
detectors, built into the machine 
either permanently or for test pur- 
poses, in specified locations inacces- 
sible to mercury or alcohol thermom- 
eters. 


1—5 Use of Methods of Temperature 
Determination 


1. The thermometer method is suit- 
able for measuring the temperature 
of gases or liquids, for magnetic 
cores and exposed metal parts. It 
is not recommended for measuring 
the temperature of small current- 
carrying conductors or rapidly 
changing surface temperatures. 
The applied thermocouple method 
is suitable for measuring the sur- 
face temperatures of low-voltage 
windings, and for any other surface 
temperature measurements for 
which the thermometer method is 
not appropriate. 

3. The contact thermocouple method 
is suitable for measuring rapidly 
varying temperatures of bare metal 
surfaces such as those of commuta- 
tor bars and slip rings. 

4. The resistance method is suitable 
for measuring the temperature of 
insulated windings, especially in 
totally enclosed or high-voltage 
machines. 


bo 
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Product 
Design 

in Britain 
Today 


Six case histories showing 
the direction that appearance 
design is taking in appliances 


and industrial equipment. 


Alee Davis, Boston, Lincolnshire, England 


WHa~AT IS HAPPENING in electrical manufacturing indus- 
tries on the other side of the Atlantic? Earlier reports” 
have given some of the many possible answers to this 
question, concentrating mainly on the technical-design 
aspects of European products. But what about appear- 
ance design—the means whereby manufacturers and 
their design engineers seek to combine ease of produc- 
tion, convenience in use, and some degree of eye- 
appeal. 
It may be largely due to American influence that the 
* See “Design Ideas from Abroad,’ in Evecrraica. Manuracturtnc for Decem 
ber 1950, page 76; also bibliography “Product Designs Abroad,’”’ December 


1951, page 136, including annotated references to seven feature articles presented 
over a five-year period. 
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This sectioned view through the fitting (above) shows the 
different positions occupied by 25-watt and 40-watt lamps, 





View of the cowl from the back, showing the captive screw 
which locates in a vertical position when tightened against 
the metal fixing plate. The flat metal plate in foreground 
enables the fitting, which was originally designed for use 
with surface wiring, to be used with conduit systems. 


I SHIP’S LIGHT FITTING MADE 





world today is industrial-design conscious, but active 
interest in industrial design is by no means a monopoly 
of American industry. Moreover, good industrial de- 
sign, in Britain at any rate, is not confined to those 
products in which good appearance has the most direct 
commercial value, that is, products intended for use 
in the home. Indeed, all but one of the products 
selected for illustration here are intended for indus- 
trial or technical use; they are sold to firms rather than 
private individuals; and in all of them some attention 
has been paid to the need for good appearance. In 
this respect, they are not exceptional. 


The six manufacturers concerned have approached 
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with different sizes of shade. Three models of a wall light fitting (above) use the same working parts and the same cowl. 
The method of attachment employed permits wiring and testing before the outer shell is fitted. 


SPECIAL POINT HERE is that the fitting 
was designed to provide three distinct 
types of lighting: (1) as an alleyway 
or vestibule light, where a shade is un- 
necessary; (2) as a berthlight or bed- 
head light, with a 25-watt lamp and 
a small shade; (3) as a general cabin 
or room illumination fitting, using a 
40-watt lamp and a larger shade. The 
same bonnet or cowl is used for all 
three purposes; the necessary adapta- 
tion is effected by fitting a simple ring 
or one of two interchangeable shades, 
both made of Roanoid plastic. 

The basis of the fitting is a simple 
press-formed metal plate so designed 
that it is easy to fix in position and to 
wire. This locates the cowl positively 
in a vertical position, and it allows the 
cowl to be quickly fastened by means 


of a single captive screw. The action 
of tightening this screw draws the 
cowl firmly to the bulkhead or wall, 
as the tip of the screw bears against a 
tapered surface. The lampholder 
bracket can be mounted in either of 
two positions, according to the size of 
lamp and shade to be employed. 

A point of some practical impor- 
tance which the designer has borne in 
mind is the desirability, in small fix- 
tures such as this, of having the work- 
ing parts separate, so that they can be 
installed in the course of shipbuilding, 
and can be wired and tested, the outer 
shell not being fitted until construction 
is nearly completed. In this way, the 
twofold risk of damage by workmen 
and theft by pilferers or souvenir- 
hunters is minimized. 


Conversely, it is quite practicable, 
after the fitting has been installed, for 
the whole of the outer shell to be re- 
moved for thorough cleaning. 

The cowl incorporates louvers for 
ventilation: the GEC design engineers 
consider that this feature is desirable 
in most fittings of this type, to avoid 
raising the temperature of wiring con- 
nections and cowl beyond safe limits. 

The use of an additional plate 
(which, like the main fixing plate, is 
a metal stamping) adapts the light 
fitting from its original marine form 
for use with the conduit wiring sys- 
tems normally employed ashore. No 
fixing screws are visible in either form. 
There are knock-out portions of the 
cowl, at top and base, to accommodate 


mmm 


ships’ surface wiring. 0 


BY THE GENERAL ELECTRIC COMPANY LTD OF ENGLAND. 





the design problems in different ways. The first prod- 
uct, Fig. 1, is a wall light which was originally de- 
signed as a ship’s cabin light (though it has now been 
made available for use in houses and public buildings ). 
It was developed by the General Electric Co., Ltd., of 
England, to meet the special requirements of Brian 
O’Rorke, RDI, well known architect and design 
consultant to the Orient shipping line. Its external 
form was outlined in sketches by Mr. O’Rorke, bear- 
ing in mind the materials and the production tech 
niques to be used; and from this stage its design was 
developed by L. E A. Phillips, MSIA, manager and 
chief designer in the Fittings Design Office. 
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With the second product under review, Fig. 2, the 
display console of the Cossor Marine Radar equip- 
ment, we find a different source of good industrial 
design—a major component supplier, co-operating with 
the manufacturer of the equipment. Cossor Radar, 
Ltd., London, recently introduced a Mark II model, 
and at the same time they took the opportunity to 
introduce a housing of improved design, to keep pace 
with the improvements in performance introduced by 
their electronic technicians. With the broad require- 
ments of a design for the housing, they went to a firm 
of specialist case-makers which has its own qualified 


(Continued at top of page 123) 
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With the new cabinet, 
once the front panel is 
removed, the whole of the 
electronic equipment can be 
swung forward and out for 
easy servicing. 


THE CABINET illustrated represents 
only a part of the redesign of a com- 
plete set of radar equipment, of which 
the original model was already widely 
used on shipboard. Cossor’s main pur- 
pose in introducing the Mark II equip- 
ment was to embody various technical 
advances which would increase reli- 
ability and efficiency; at the same time 
the indicator unit has been completely 
rehoused. It was in this connection 
that the manufacturer called on the 
specialized knowledge of Alfred Im- 
hof, Ltd., instrument case makers and 
designers. The new display console 
which resulted from their joint efforts 
is internally sprung at top and bottom; 
it incorporates the  anti-vibration 
mounting which, in earlier equipment, 
was exposed; and it takes up no more 
space than was required for that 
mounting. It is made of aluminum al- 
loy, stove-enameled in grey. 






The form of the cabinet was _ in- 
fluenced by the need for it to be 
resiliently mounted and for the control 
panel to be splash-proof when not in 
use, as well as the desire for improved 
appearance. 

The front panel can be unlocked 
and immediately removed, and then, 
by undoing two captive screws, the 
whole of the electronic equipment in 
the cabinet can be swung out and for- 
ward so that the entire unit is accessi 
ble, making a thorough check of the 
circuits possible; a plug with a special 
monitoring switch is provided so that 
a test meter can be applied. 

A rubber gasket renders the lid 
splash-proof when it is shut; when 
opened, the lid slides down into the 
back of the cabinet. Both the lid and 
the front panel can be locked to pre- 
vent interference with the equipment 
by unauthorized persons. ood 





The new production model (left) differs from the 
prototype shown above in several different details. 
The handles are of different shape and in different 
positions, the gasket has been improved, and the 
corners of the base are now radiused. 


The indicator unit of the original 
Cossor marine radar equipment 
(top) and a prototype of the new 
unit shown below. 


ya » MARK II MODEL OF COMPLETE MARINE RADAR EQUIPMENT 
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MADE BY COSSOR RADAR LTD, LONDON. 
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design staff—Alfred Imhof, Ltd., of London. 

These two very different products, then, had one 
thing in common: the manufacturers of both made use 
of designers from outside their own staff organization. 
The four products described below, on the other hand, 
were the work of staff designers in the manufacturing 
firms concerned. It is noteworthy that each of these 
firms has at least one executive director who takes a 
close personal interest in design. 

It happens that two of the four pieces of equipment 
are concerned with food preparation. One is a deep fat 
fryer, Fig. 3, for use in hotels, restaurants and can- 
teens; the other, Fig. 4, is a machine for molding and 
filling tarts in the bakery. The fryer was designed and 
made by John Kelly and Son, of Edinburgh—largely 
on the initiative of J. M. Anderson, director, and 
Michael Henderson, a young engineering draftsman 
who was on Kelly’s staff at the time. The basic design 
of the bakehouse equipment was planned by H. 
Burke, M. I. Mech. E., director of Concentric Manu- 
facturing Co., Ltd., Birmingham, and from this stage 
it was developed by the firm’s design staff under T. M. 
Mobberley, chief designer. 

The only purely domestic appliance reviewed here, 
the HMV radiant electric heater shown in Fig. 5, was 
designed within the HMV organization at Hayes, 
Middlesex. “The heater had no individual designer; it 


(Continued at bottom of page 124) 


Designed and made in Scotland, this visidial 
deep fat fryer differs in many respects 

both from American and from orthodox 
British design in this field. 


fers from American practice in three 
important ways: (1) it is fed through 
a coil-type magnetic switch, as against 
the common American use of vacuum 
methods; (2) the heaters (of which 





IN Brirain, a great deal of deep fry- conservative market, but the manufac- 


ing equipment is of flashy appearance 
—in the juke-box style of design—be- 
cause it is made primarily for popular 
cafés which specialize in the sale of 
fried fish and chipped potatoes 
(“chips” in Britain, “French fried” in 
America). John Kelly & Son believe 
that, quite apart from their appear- 
ance, elaborate hoods and canopies are 
undesirable because they harbor ob- 
jectionable smells. Hence the unortho- 
dox appearance, in British eyes at 
least, of the Visidial thermostatically 
controlled fryer developed by _ this 
firm. 

Its unconventional layout was per- 
haps a commercial disadvantage in a 


3 DEEP FAT FRYER DESIGNED AND MADE 
AND SON, OF EDINBURGH. 
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turers have now been able to show 
that it saves 40-50 per cent of elec- 
tricity, and a similar percentage of fat 
or oil, as compared with equipment of 
equal capacity and usual design. 

A distinctive feature of the Visidial 
—to which it owes its name—is an il- 
luminated panel incorporating a time 
and temperature guide for most of the 
popular deep-fat fries, and a variable 
setting knob. The lights on the panel 
go out when the oil reaches the pre-set 
temperature. The cover serves as a 
splash-back and as a holder for drain- 
ing the basket in which the frying is 
done. 

Technically, this Scottish design dif- 


there are two to each fryer, folded 
into the frypan), are made of bronze 
to Admiralty specification with a 
heavy coating of dull nickel; they are 
built to carry a 6-kilowatt load but in 
fact are only loaded to 4 kilowatts, 
giving such a low intensity per square 
inch as to have practically no harmful 
effect on the oil or fat—whereas the 
short internal heaters with _ steel 
sheaths, commonly used, give an in- 
tense heat that tends to cause the oil 
to break up and, Kellys say, thereby 
causing smoking and waste; (3) the 
thermostat is of the rod type, as dis- 
tinct from the capillary types which 
are usual in America. ood 


BY JOHN KELLY 
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THIS STREAMLINE MACHINE is perhaps 
typically British in that it has been 
designed to bring the benefits of 
mechanization to the medium-sized 
firm: before they introduced _ this 
model, the makers were already pro- 
ducing a larger machine (which is 
still in production) for the use of large 
firms with high output-figures of pies 
and tarts. The new machine was intro- 


electrically powered equipment of the 
same standard within the economic 
reach of smaller concerns. It was de- 
signed as a bench-top model, though a 
special stand incorporating a cupboard 
is available for those users who want 
it. 

The action of the machine can 
briefly be described as follows: a 
lump of pastry in a tart tin is revolved 


duced to supplement it, and to bring 


at 


SINCE IT WAS INTRODUCED into a mar- 
ket already crowded with radiant 
heaters of other makes, it was there- 
fore essential that the new product 
should have some distinct advantage 
over models already in production, 
and two years were spent on its de- 
velopment. 

An obvious disadvantage of the re- 
flector-type radiant heater is that the 
ordinary straight reflector sends out a 
relatively narrow beam of heat, where- 
as it is often desired to heat the whole 
width of a room, or the room-space 
occupied by a group of people. The 
idea of using a curved element and a 
reflector with convex curvature from 





beneath an 


electrically-heated die 


TART MOLDING AND FILLING MACHINE 


end to end, to throw out a broader 
beam, was therefore considered by the 
H. M. V. design team. It proved im- 
practicable, but it led to the idea of 
retaining the straight element but 
curving the reflector—i.e., curving it in 
two dimensions, retaining the usual 
concave curve from top to bottom and 
adding a convex curve endwise. 

“Appearance of such a_ surface 
gripped the attention of the designers. 
It was obvious that the scheme was 
technically sound and the basis of an 
attractive design based on the use of 
a new geometrical surface. 

“The basic principle was adopted, 
but many difficult problems cropped 





mounted on a double-acting plunger. 
As this plunger descends, its first ac- 
tion is to press out the pastry to a 
pre-set thickness, and at the same time 
to crimp the edge if required; its sec- 
ond action is to cut off any surplus 
thus formed. Further rotation positions 
the tin under two concentric nozzles; 
from one of these it is supplied with 
jam and from the other with cake- 
mixture. (Other fillings, such as 


MADE BY CONCENTRIC 


up. A reflector of this sort must end 
somewhere and its shape gave no 
indication of how it ought to be 
‘edged’. . . At last a solution appeared 
—to keep the frontal view roughly rec- 
tangular, to construct the back of the 
reflector of a sheet bent in one plane 
only, and let it find its contour to meet 
these two conditions. When a wooden 
model had been made, no doubt re- 
mained of the appropriateness of the 
solution. The assembly looked so neat 
that it was decided not to impair it 
by clumsy joints at the edges, but to 
undertake the rather difficult task of 
welding the thin sheet steel so that 
the whole reflector and back could 


ss RADIANT ELECTRIC HEATER INTRODUCED BY THE H.M.V. 





was the product of a design team”—in the words of 
A. Whitaker, OBE, MA, MIEE, who was responsible 
for the operations of this team. “A number of tech- 
nicians were associated with the development, and the 
main features of the design—both appearance and 


function—were divided among several of them.” The 
heater is an example of a product in which novel 
appearance resulted almost automatically from new 
technical development; there was no need (and not 
much opportunity) for conscious “styling.” 
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mincemeat or custard, can also be 
used. ) 

There are five tins on the rotating 
disk at once, and about 1700 tarts an 
hour can be molded and filled, ready 
for baking, with an unskilled girl 
operative in charge. 

A variant of the Streamline machine 
has been developed for makers of 
meat pies, where meat of stiff con- 
sistency is the filling used. In this 
model, one of the double fillers is con- 
verted into an air-pump to facilitate 
the deposit of the stiff meat mixture. 

These are some other design points 
of the machine: 

1. By the extensive use of light al- 
loys, its weight has been kept down 
to 560 Ib. 

2. Controls are positioned, colored 
and marked in such a way as to make 
operation simple. 

3. There is a hinged guard in front 
of the working parts, and any pressure 
on the underside of this guard, or any 
attempt to open it, cuts the current 
and stops the machine. 

4, The back panel of the housing is 
a hinged door that gives access to the 
chief electrical and mechanical com- 
ponents. A 3-phase a-c motor is nor- 
mally installed, though d-c or single- 
phas motors can be fitted. 

5. All parts through which the mix- 
tures pass can be thoroughly and 
easily cleaned with hot water. 0 0 0 
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MANUFACTURING COMPANY LTD, BIRMINGHAM. 


be polished and plated as a single 
piece... . 

“Manufacture of the reflector in 
quantity presented difficulties. Form- 
ing a sheet into a surface bent in op- 
posite directions in planes at right 
angles is not easy .. .”° 

The result was evidently considered 
satisfactory, for it was some time be- 
fore World War II that the original 
model of the heater was marketed, and 
it is still in production with its basic 
principles and form unchanged, 
though there have been small changes 
in the base and other details. O 0 0 





* “Designing a radiant electric heater’’ by A. Whit- 
aker; Design, London, No. 10, pp. 13-15, October 
1949, 


DOMESTIC APPLIANCES OF HAYES, MIDDLESEX. 


Finally we come to a whole range of equipment— 





The Streamline 
automatic tart molding 
and filling machine 

(left) on its stand; 
facing page, the machine 
in operation. 

The simplified diagram 
shows its principle of 
operation. Pastry in 

tins is placed on the 
revolving platform A; 
the plunger B descends, 
pressing it to uniform 
thickness and cutting off 
surplus pastry at the 
edges. From hoppers inside 
the housing at C, jam and 
cake-mixture are supplied 
through the two valves D 
and E and the nozzle F. 





standard models, and at the same time giving a family 


the industrial washing or pickling machines, illustrated resemblance to the custom-built machines which they 


in Fig. 6, designed and made by the Process Plant 
Division of Edward Curran Engineering, Ltd., Cardiff. 
Currans have succeeded in rationalizing their range of 
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design from time to time for special purposes. It is 
probably too much to ask that heavy capital equip- 


(Continued at bottom of page 126) 
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THOUGH THERE ARE MANY MODELS in 
this range, the basic purpose of them 
all is to remove grease and swarf from 
metal products (or, more often, com- 
ponents) by spraying them with alka- 
line solution at considerable pressure. 
Some are single-chamber, some twin- 
chamber machines. 

Currans have been making equip 
ment of this kind for a number of 
years, and soon after World War II, 
the first step towards redesign was 
taken with the tidying-up of existing 
models. More drastic redesign fol 
lowed, with changes in mechanical 
features and in constructional meth- 
ods as well as appearance. Currans 
necessarily continue to produce a 
variety of custom-built special-purpose 
machines, but they have rationalized 
their standard continuous conveyor 
type machines into two ranges, and 





ment of this kind for use in engineering plants should 
be positively beautiful, but if it achieves only the more 


LINE OF INDUSTRIAL WASHING 


throughout each range the transverse 
cross-section of all machines is con- 
stant: all dimensions of the housing 
and of the spray-type assemblies, ex- 
cept length, are standardized. More 
over, the pumps and conveyor drive 
units, which formerly were attached 
externally, are now incorporated with 
in the housing; and the separate 
framework of the older machines has 
been done away with, except for the 
base which 
housing, 


carries the pumps. The 
made of 3/16-inch 
plate, is strong enough to be self-sup 
porting. 


steel] 


In the earlier Curran machines, the 
filters were basket-shaped and had to 
be inserted and withdrawn vertically. 
They have been replaced by gauze 
trays that extend to the full width of 
the machine and are accessible 
through a hatch in the side. Improving 
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the design has thus reduced the time 
needed for removing, cleaning and 
replacing the filters — which should 
help to overcome the operator’s reluc- 
tance to do this job as often as it ought 
to be done. 

Power for all the Curran machines 
is provided by totally enclosed motors; 
these are because of the 
damp atmosphere that is unavoidable 
in equipment in which aqueous solu 
tions are sprayed. In the twin-cham- 
bered models, the motors are placed 
midway along the machine, a sheet 
metal tunnel shielding them from the 
hot tank from the warm 
drip-tray overhead. These tunnels also 
ensure that the air drawn into the 
motors by their cooling fans is taken 
direct from the outside atmosphere, 
through a grid panel, and ejected from 
grids at the end of the motors. 


essential 


sides and 
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awarded to the Curran designs is due largely to the 


work—guided by the directors of this family firm—oft 


limited aim of being tidy and inoffensive in appear- 
ance, it will still rank higher on the design scale than 
most competing products. The high place that can be 


Geoffrey T. Gray, chief draftsman of the Process 

Plant Division. 
The divergencies of the approach to industrial de- 
ELECTRICAL 
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Two models of the Curran 


: : ; ; This view of the new 
continuous industrial washing This v t 


machine which show how the machine shows the 
same transverse cross-section pump and drive gear 
is applied in machines of compartment as seen 
very varied capacities. Left, with covers removed 
the smaller machine has a 2-ft 
spray length and a 4-ft tank 
length; the larger, 6-ft and 10-ft 


respectively, above. Yet many 


for servicing. 









components are common to both. 





Before (left) and after redesign (above) the Curran cylinder-block 
' washing machine designed in 1944 and the new machine which su- 
perceded it in 1950-51. 


J EDWARD CURRAN ENGINEERING LTD, CARDIFF. 
GE a eS ee a 
F sign, in the six typical electrical and electronic prod- staffs all have their advantages and their disadvan- 
ucts described here, justify one generalization only— tages. Whatever the type of organization and the 
S that it would be highly misleading to generalize about technique of designing, the quality of design evolved 
any one best source of design. Consultant designers, must depend on the caliber of the individual designers 
is suppliers’ design staffs, and manufacturers’ own desizn — concerned—and of the executives who brief them, 000 
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Application 


Factors for 


Electrical 
Resolvers 





ACTUAL SIZE 


FIG. 1—Shrinkage in size 
of electrical resolver 
shown above as result of 
miniaturization program. 


These tiny motor-like components, designed originally for the 


automatic solution of trigonometric problems in military analog 


computers, have challenging possibilities as control elements 


in the automation of industrial machines and processes. 


Sidney Davis, Research Group, Arma Corporation 


UNTIL LATE IN WorLp War II the complex trigono- 
metric problems arising in automatizing gun-fire 
control were resolved by a formidable aggregation of 
gears, bearings, and slides. The early mechanical 
‘resolvers” were not only heavy and clumsy, but also 
hard to make, required calibration in assembly, and 
began to lose efficiency—due to wear—from the first 
moment of use. Repair or replacement required fac- 
tory service and recalibration of the instrument in 
which the resolvers were used. Consequently, there 
was little to commend their wide application in 
industry. 

That situation has changed with the development 
of the electrical resolver by the Arma Corporation of 
Brooklyn, now a subsidiary of American Bosch Cor- 
poration, and a manufacturer of precision instruments 
and systems for the U. S. Navy. A new component® 
was devised that could develop the solutions to gun- 
fire problems with vastly greater accuracy and without 
many of the previous manufacturing and servicing 


* Covered under Arma patents Nos. 2,465,624 and 2,467,646. 
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problems. The first electrical resolver, Fig. 1, weighed 
some 25 lb and was about 4 in. in diameter and 
6 in. long. 

After the war Arma vigorously directed its engi- 
neering efforts toward electrifying and miniaturizing 
its whole system of instrumentation. Out of this 
work came the technique of electrical “Brain Block” 
instrumentation which changed the manufacture of an 
analogue computer, for instance, from the custom 
production, assembly and calibration of some 35,000 
precision machined parts to the arrangement of light, 
small, accurate, standard stock electrical components. 

The latest Arma electrical resolver, right in Fig. 1, 
weighs 5.6 oz, is less than 1% in. in diameter, and 
shorter than 2 in. Its output voltages are smooth, 
accurate sine or cosine functions uninterrupted by 
“wire stepping’. The shaft has unlimited rotation 
with no circuit interruptions, shows no wear, has 
infinite life with no change in accuracy. Its mass 
production will bring its cost and availability within 
reach of many applications not previously considered. 
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(Left) Size 03 400-cycle resolver, 1% in. long 


' (excluding terminal pins) by 1.437 in. diam. 


Accuracy, 0.1 per cent. 


(Below) Arma size 5 60-cycle resolver developed in 
1943. Accuracy, 0.1 per cent. 


ACTUAL SIZE 





Up until now military requirements have far and 
away overshadowed commercial applications, and the 
unusual precision together with continuous pressure 
toward greater and greater miniaturization have re- 
tarded standardization and large scale production. 
Until recently the price of these components has been 
prohibitive for the average commercial user, but easing 
of military requirements should soon make available 
for industrial use a varied range of high and low 
precision resolver types at realistic prices. 

While the novelty of the electrical resolver and its 
hitherto restricted availability have in the past cur- 
tailed exploration of possible non-military applications, 
it undoubtedly will soon occupy an important place 
in the future plans of engineers and designers making 
computer-type equipment for industrial control appli- 
cation. Preliminary development work on completely 
automatic or “robot” machine tools has shown the 
utility of the resolver in the instrumentation of auto- 
matic machining operations on unusual cam contours 
and gear tooth profiles. General-purpose and special- 
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SPECIAL NOMENCLATURE 


Booster Resolver—A resolver whose primaries are 
fed from booster amplifiers. Zero phase shift and a 
1:1 transformation ratio are accurately maintained 
by means of special feedback circuits. Compensa- 
tion is provided to maintain these quantities within 
specifications over a wide range of operating tem- 
perature, voltage, and frequency. The most ac- 
curate resolvers (0.1 per cent) are of the booster 
variety. 

Boosterless Resolver—This is simply the rotating 
component itself, adaptable to medium accuracy 
applications (% to % per cent). The user requiring 
greatest flexibility in his application will devise 
his own standardization and compensation tech- 
niques. 

Transformation Ratio (T.R.)}—The ratio of maxi- 
mum secondary voltage to primary voltage when 
only one primary winding is excited. A nominal 
value plus a tolerance is specified by the manufac- 
turer. For precision units with booster compensa- 
tion, 1.000 + 0.001 is a typical value. 


Phase Shift-The phase angle between resolver 
secondary voltage and primary voltage. In booster 


compensated units the phase angle may be 0.00 + 
0.06 deg. 


Standardization—The process of adjusting circuit 
elements associated with the resolver primary 
windings to bring T.R. and phase shift very close 
to the nominal values. This process is necessary 
= due to the excessive variations found even in 
= rigidly controlled production. 
Compensation—Special circuitry required to main- 
tain constant T.R. and phase shift as ambient 
temperature, input frequency, and voltage vary 
over their specified ranges. 
Matched Loads—Accurate resolver performance is 
possible only when both secondaries feed into 
equal specified loads. When only one secondary 
is being used the other should be terminated in 
an equivalent dummy load. 
Residual Voltages—Unwanted voltages appearing 
on the resolver output windings in the null posi- 
tion. They consist of a fundamental component at 
right angles in time to the useful resolver output 
vector and time harmonics. 


purpose computers employing resolvers are finding a 
continually expanding field of application in industry. 
Resolvers in navigational equipment may be a major 
application requiring the best precision available. 

Major future applications must inevitably be pro- 
posed by engineers searching for new and better ways 
to solve problems arising on the job. There is no doubt 
that the increased availability and lower prices ex- 
pected in the near future will cause the engineer who 
may have interested himself in resolver possibilities in 
the past to have an unbiased new look. The circum- 
stances are changing materially and fast. 

In physical appearance, the resolver is similar to 
a 2-phase, 2-pole, wound-rotor induction motor. It 
can be differentiated primarily by the extreme manu- 
facturing precision and the high quality of its parts. 
The windings are designed to provide exactly sinu- 
soidal variation of mutual coupling with angular shaft 
position. Fig. 2 schematically shows the winding 
orientation in an ideal resolver and states the trigo- 
nometric relationships between the primary (in this 
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Bosic Resolver Equations 
Es, =Ep, sin® + Epo cos@ 
Eso=Ep, cos — Epe sin 8 
2, = Standard motched output load impedances 

Ep, ,Ep2 = Low impedance sources of resolver excitation 

Es; ,Eso = Secondary output voltages 

6 = Resolver shaft angle 





FIG. 2—Simplified schematic of 


ideal electrical resolver. 


vase the rotor) excitation and the output voltages. 
The utmost manufacturing skill is required to main- 
tain these ideal relationships in the finished compo- 
nents. Figs. 3, 4, and 5 schematically illustrate in a 
simplified manner three common applications. The 
variety of circuitry demonstrates the resolver’s ver- 
satility. 

Fig. 3 shows a resolver being used to solve a prob- 
lem involving rotating coordinate axes. The coordi- 
nates of point P are given as x and y in terms of the 
perpendicular X and Y axes. Equations of analytic 
geometry give the new coordinates x’ and y’ of P with 
respect to the X’ and Y’ axes as 


x’=xcos 6+ ysiné 
y’ = —xsiné@-+ ycos 6 


where @ is the counterclockwise rotation of the new 
axes from the original orientation. These equations 
are identical with the equations relating the output 
and input resolver voltages, Fig. 2; and, as shown 
at B in Fig. 3, a direct solution of the problem is 
obtained from the output voltages. 

Fig. 4 illustrates how a resolver may be used to 
transform from rectangular to polar coordinates. The 
rotor voltages set up mutually perpendicular flux 
fields in the air gap of the resolver. The rotor is posi- 
tioned by the servo motor so that Eg» is a null value, 
which signifies perpendicularity of the corresponding 
stator winding to the resultant air-gap flux. The other 
stator winding will then be oriented directly along the 
resultant flux axis, and its output will be a measure 
of the flux magnitude. Voltage Es, will correspond 
to the magnitude of the resultant of the two input 
voltages, while the resolver shaft angle indicates its 
vector orientation in polar coordinates. 

The torque developed in the resolver servo for 
small deflections from null position is proportional 
to the product of the voltage gradient of the error- 
measuring winding and the gain of the amplifier. 
The voltage gradient in turn varies with the air-gap 


flux or with Es,. Thus, for constant amplifier gain, 
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® Geometric aspects of coordinate rotation 


Ep=y Es,=*' 


Epe=x Eso=y' 


le 
2 
| 
® Resolver being used for coordinate rotation 


FIG. 3—Application of the electrical resolver to 
the trigonometric problem of rotating coordinates. 


servo stiffness (restoring torque per degree deflection ) 
varies with Eg,. As Eg, ranges from near zero to its 
maximum rated value, servo performance may change 
from sluggish and inaccurate at one extreme to actual 
instability resulting from excessive stiffness at the 
other. This undesirable situation may be compen- 
sated for by insertion of a vacuum-tube attenuator 
in the servo loop. This is a form of amplifier incor- 
porating a variable-mu tube to which Eg,, rectified, 
is applied as negative d-c bias. Increasing Eg, re- 
duces the overall amplifier gain, roughly maintaining 
constant servo stiffness. Relatively inaccurate systems 
need not include this component. 

Fig. 5 illustrates the reverse situation of transforming 
polar coordinates into rectangular by resolution of an 
applied voltage Ep, into components Es; and Egy. 
It should be observed that the unused primary wind- 
ing is short-circuited. This is standard procedure in 
electrical resolvers, as the short circuit tends to reduce 
residual voltage and maintain the stability of axis 
alignment. Since the short circuit is at right angles 
to the excitation axis, no primary loading occurs. 
Similarly, excited windings should be fed from voltage 
sources having low internal impedance. 


Equivalent Circuit of Resolver 


A useful tool in the analysis of resolver perform- 
ance is the equivalent circuit. Its utility stems from 
the fact that variations in operating conditions 
primarily act to change the complex transformation 
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Vacuum tube 
F attenuator 


r Motor amplifier 
' 


6=arctan + 
“-Eso driven to a null 

value by operation 

of servo motor 


1Es2= 
'Ep,cosO 
1 


Short - circuited 
unused primary 
winding 





FIG. 4 (Left)—Resolver used for converting from rectangular to polar coordinates, shown in block diagram and geometric 


form. FIG. 5 (Right)—Conversion from polar coordinates 


ratio of maximum secondary voltage to primary volt- 
age without appreciably affecting the essentially 
sinusoidal character of the output voltage variation 
with shaft angle. Furthermore, for balanced loads 
and low primary voltage source impedance (Fig. 2), 
the input and output impedances are independent 
of shaft position. Thus, much useful information may 
be obtained from the conventional transformer-type 
equivalent circuit corresponding to the four-terminal 
network, Fig. 6, formed by one primary and one sec- 
ondary winding at maximum coupling. Since for this 
position, neither of the windings in question couples 
the remaining two, those may be ignored. 

Frequently the equipment design engineer may 
require special data for some unusual resolver applica- 
tion. If a prototype unit is available, its equivalent 
circuit may be measured and the desired character- 
istics determined by calculation. The procedure is to 
align a primary and secondary so that mutual cou- 
pling is a maximum and then by treating the two 
windings as those of a conventional transformer, make 
open- and short-circuit tests as described in most 
text books on a-c machinery. Because of the small 
size of these resolver components, their leakage im- 
pedances are relatively higher than those usually 
encountered, and care must be exercised in making 
measurements. Bridge measurements are more satis- 
factory than the more common voltage, current and 
power measurements. 


' Transformation Ratio and Phase Angle Errors 


From their affects on the equivalent circuit con- 
stants, it may be seen that frequency, temperature, 


E,; and 6 to rectangular coordinates E,; and E,». 


secondary loading and supply voltage changes cause 
corresponding changes in the transformation ratio and 
phase angle of the resolver. Circuit reactances vary 
directly with changes in supply frequency; winding 
copper with its appreciable temperature coefficient of 
resistance responds to ambient variations; and changes 
in the iron core permeability with flux density cause 
jXm to change with voltage. The leakage reactance and 
resistance of the resolver windings bring about a drop 
in output voltage when the resolver secondaries are 
appreciably loaded, analogous to the regulation char- 
acteristics of any transformer. The equivalent circuit 
furthermore shows that the resolver nominal phase 
shift differs from zero, and in the smaller sizes may 
approach 4 or 5 deg leading. Standardizing and tem- 
perature compensating networks, together with rigid 
specifications of circuit impedances and loading, may 
allow resolvers to be used for medium accuracy com- 
puter work without the associated electronic equip- 
ment frequently needed in the most accurate applica- 
tions. For these cases the equivalent circuit is an 
invaluable tool for establishing - circuit component 
tolerances and the permissible variations in operating 
conditions. 

Standardization and compensation networks are 
usually incorporated in booster amplifiers. Boosters 
are essentially high gain amplifiers with adjustable 
negative feedback elements, easily adapted to the 
process of standardizing the overall gain and phase 
shift of the booster plus resolver combination. Usually 
the overall phase shift is held accurately to zero 
degrees, with a transformation ratio (T.R.) of 1:1. Ele- 
ments to compensate for variations in line voltage, 





REPRINT AVAILABLE: This article 


is now available in complete form as 
an 8-page reprint. Single Copies may 
be secured without charge, while the 
supply lasts, through the Reader In- 
quiry Facility on page 227 by circling 
item No. 119 on one of the post-paid 
return cards. Or single copies will be 
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TABLE OF RES 


| Magnitude in 














Error Definition Precision units 
| 
a E 
Axis Deviation of winding 2 to 3% 
misalignment axes from perpendi- min of are 


cularity 





Phase error Deviation from 2 to 3% 

(Booster nominal phase shift min of 

unit) (usually 0 deg) electrical 
angle 

T. R. error Deviation from 0.06 to 

(Booster nominal T.R. 0.10% 

unit) (usually unity) 

Quadrature Fundamental frequency 0.06 to 

residual residual, 90 deg out of 0.10% 

voltage time phase with useful 


output; expressed in 
per cent of maximum 
resolver output 
voltage 





Harmonic Harmonic frequencies 0.06 to 
residual present in resolver 0.10% 
voltage output; expressed in 


per cent of maximum 
resolver output 
voltage 


Angular Deviation of resolver 0.02 to 
accuracy output from a_ true 0.10% 
error sine function of 





shaft position® ® 








* These 


tion. 


sources of error may be nullified by proper booster compensa- 







frequency, and ambient temperature are also usually 
included in the booster feedback system. 

Another use for boosters is isolation to avoid loading 
down computing devices by feeding directly into the 


relatively low-impedance primary windings of re- 
solvers, and likewise to avoid resolver loading, and 
thereby achieve maximum precision. 

Two common schemes for using boosters are shown 
in Figs. 7 and 8. The figures show excitation applied 
only to one resolver primary. Similar circuits would be 
required for excitation of the other primary; in other 
words, a resolver with two input voltages would re- 
quire two separate amplifier channels. 
frequently built on one 
boosters, Fig. 9. Since the secondaries are loaded 
very lightly, no special adjustments for them are 
necessary, but the effect of the loads is included 
the primary standarization. 

The circuit of Fig. 7 employs two adjustable feed- 
back loops. In one of them Rp is set to be propor- 
tional to R,, the resolver primary resistance. The 
fed-back voltage is then proportional to the R, drop 
and is scaled by the feedback transformer so that the 
voltage across R, is effectively cancelled by the action 
of the amplifier. The resolver appears then to have 
no primary resistance and consequently possesses an 
overall phase shift of zero deg. The overall gain is 
adjusted to standard value by means of the resistor 


These are 
chassis and sold as twin 
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SOLVER ERRORS 





Causes of error Factors influencing error 


aos en 
Nonuniformity of | Error varies with changes in 
| 
| 


magnetic circuit iron permeability resulting 
Inaccurate stand- Variation in iron permeability 
ardization; primary with supply voltage; changing 


winding resistance® primary winding resistance 
resulting from temperature 


variation. 


Inaccurate stand- Variation in iron permeability 
ardization; primary with supply voltage 
leakage reactance® 


: from changing applied voltage. 


Nonuniform electrical 
conductivity of 
laminated iron 

stacks 


Substantially independent of 
operating conditions 





Nonlinear properties Goes down sharply w'th reduced 
of iron; saturation sapere voltages; substantially 
effects independent of temperature 








Nonideal winding 
distribution; in- 
accurate skew 


Substantially independent of 
operating conditions 


** Angle is measured 
deg from the 








from a null position Output voltage 
null is taken as the maximum valve 
wave. Error is expressed as per cent of the 


exactly 90 
of the reference sine 


maximum (90 deg) ‘aad it 


R,, in a voltage feedback loop. Resistance Ry (pro- 
portioned to R, ) is made temperature sensitive so that 
proper compensation takes place over a wide range 
of ambient temperatures. The critical resistors in the 
compensation and standardization loops are asso- 
ciated physically with the resolver, so that when 
necessary, the booster amplifier may be replaced with- 
out requiring circuit adjustment. 

The booster technique of Fig. 8 is widely 
special feedback coil is wound 


used. A 
in intimate proximity 
to the resolver primary winding so that the coefficient 
of coupling is practically unity. Thus the air-gap 
voltage of the resolver induced in this special coil is 
equated to the input voltage of the amplifier, thereby 
cancelling out the phase shift due to primary winding 
resistance. Exact adjustment is achieved by trimmer 
resistors (not shown). As in the first scheme of . 
Fig. 7, the critical standardizing resistors are included 
internally in the resolver, so that booster amplifiers 
may be used interchangeably. Resolvers of this type 
have their primaries wound on the stator. Otherwise 
an excessive number of additional slip rings would be 
required for the feedback windings. 

Use of a booster has very little effect on such factors 
as residual voltage, axis alignment or angular accuracy. 
Its primary function is to preserve the T.R. and phase 
shift over the allowable range of operating conditions. 
Only in the case of booster-compensated units are 
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Ep (applied 
voltage) 








Ideal 
transformer 
Symbols 
,, ©2 = Resistances of primary, a=Ratio of primary to 
secondary windings secondary resolver turns 
Jxe,, iXe2 = Leakage reactances of jzV-l 

primary, secondary EesR . t 
windings Ep,Es=Respective voltages on 


maximum coupled 
}Xm = Air gap reactance as primary and secondary 
seen from primary 


Tm= Equivalent core loss T.R= ss 
resistance as seen , 
from primary Phose angle is angle 
between Ecand Ep 
vectors 
FIG. 6—Equivalent circuits 





of the electrical resolver. 


EPI sin @=Es, 











Current 
feedback trans 


Short- circuited 
unused primary 
winding 
Z,= Standard secondary load 
Rp,Rg= Phase and gain adjustments respectively 
6 = Rotor shaft angle 


FIG. 7—Network type booster 
compensation circuit. 















High-gain /* 


/ booster amp! 
/ _ 





‘\Es:= Ep; sin © 
‘\ 


1 
Ep, 
' 


Special feedback coils¢ diy. 


Short-circuited unused -~ 
primary winding 


L= Standard secondary load 
8 = Rotor shaft angle 


FIG. 8—Booster compensation system using 
special feed-back windings. 


FIG. 9—Twin booster for the Arma size 03 
400-cycle resolver (below). Dimensions are 
4x 23% x 1!%4¢% in., excluding the 
terminal pins and mounting screws. 





accurate T.R. and phase specifications supplied by 
the manufacturer, but the user may obtain high fre- 
quency for the boosterless types of very carefud net- 
work standardization and compensation methods. 


Resolver Application Factors 


Although most resolvers are designed to be operated 
at 60 or 400 cycles, the user must give the same care 
to the elimination of pickup and the adequacy of 
shielding and grounding as are normally required only 
in very high frequency circuits. This is a consequence 
of the unusually stringent accuracies required, and the 
frequent presence in the resolver circuits of high- 
gain feedback amplifiers. Manufacturer’s wiring and 
grounding instructions should be strictly observed. 

The most difficult specification the manufacturer 
must meet is that on accurate axis alignment. Inasmuch 
as only a fraction of resolver applications require the 
use of all four windings, rejects for misaligned axes 
may be classified and labeled in final test in such a 
way that the inaccuracies will introduce no error in 
application. Thus a resolver may be classified in 
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such a way that one primary and two secondaries are 


precise, while the remaining primary may have a 
poorly aligned axis and hence may be unused (see 
Fig. 5). While this technique complicates the re- 
placement parts problem, no performance quality is 
lost, and considerable economy is achieved. 

A good deal of the quality of a resolver is dependent 
upon the mechanical tolerances achieved in manufac- 
ture. Irregularities in air-gap geometry of the order 
of 50 micro-in. are sufficient to introduce appreciable 
error. The skewing of the iron stacks required to, 
minimize slot irregularities must be held to withim 
several thousandths of an inch. Care is taken to 
match temperature coefficients of adjacent materials, 


(Continued on page 326) 
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High-Torque vs 
High-Slip Motors 


Failure to differentiate may lead to misapplication. In this general 


discussion, motor operating characteristics are matched to load 


characteristics, particularly as regards starting acceleration. 


Richard P. Ballou, Chief Engineer, Howell Electric Motors Company 


If MAY SEEM TRITE to say that high-torque induction 
motors should be specified for applications requiring 
high torque, and high-slip motors for applications 
requiring high slip, but there has developed a laxity 
in the use of the terms which results in a misapplica- 
tion of these motors, and at the same time serves to 
conceal the misapplication. This laxity is not confined 
to non-technical motor users, but has permeated the 
ranks of motor salesmen, application and consulting 
engineers. 

In general a high-torque motor is indicated for 
starting a high static-friction load or accelerating a 
constant-torque load in the minimum time; a high-slip 
motor on the other hand is indicated where wide 
fluctuations in the load may require the motor to 
slow down for some increment of time to let a flywheel 
give up some of its stored energy. These two appli- 
cations are obviously quite different. 

The confusion comes from the fact that high-slip 
motors almost invariably have high starting torque; 
whereas high-torque motors rarely have high slip. In 
other words they may both have about the same 
starting torque, but they have vastly different speed- 
torque curves between this point and full speed. In 
some applications the shape of this curve is of no 
consequence, and the selection of the high-slip motor 
in place of the high-torque motor may have no more 
serious effect than that of increasing the power bill. 
On the other hand the wrong motor may be entirely 
unsatisfactory, or it may just result in occasional 
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improper performance of the machine under certain 
conditions of operation, depending on how the speed- 
torque curve varies from the desirable characteristic. 
It is with these borderline cases that we are most 
concerned, since trouble that occurs but partially, or 
occasionally, is much more difficult to locate than that 
which occurs continuously; furthermore the trouble 
may be in the unsatisfactory performance of the ma- 
chine under certain conditions only, or it may show 
up in the stalling or even burnout of the motor. 


Matching Motor to Load Requirements 


The general rule for applying any motor is to 
select the design which has a speed-torque curve 
most closely matching the requirements of the load, 
consistent with other requirements. The latter may 
include starting current, method of starting, size, 
method of ventilation, ease of control, reversibility and 
freedom from maintenance, but starting current is 
likely to predominate. Note also that “a speed-torque 
curve most closely matching the requirements of the 
load” does not mean that the shape of the speed-torque 
curve of the motor should be even approximately the 
same as that of the load; in fact such similarity would 
in many cases be highly objectionable. Matching the 
requirements of the load generally means having the 
difference between the instantaneous torque developed 
by the motor and the torque required by the load such 
as will result in the desired type of acceleration or 
deceleration, such as slow, rapid or smooth. However, 
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it may involve some quite different feature, such as 
reversing, or the ability to handle an overhauling 
load. 

In many cases there is nothing more to “matching” 
than selecting a standard low-slip motor having suffi- 
cient power to properly drive the load at full speed. 
Selecting a motor for an ordinary fan or blower drive 
is an easy problem of matching; however, if it should 
be desirable for the motor to slow down if the fan is 
overloaded the shape of the speed-torque curve be- 
comes very important since this will determine the 
amount of speed reduction a given overload will 
produce. 

Two other points of confusion in terminology 
should be mentioned. One is whether, when one says 
“high torque” his requirement is for high starting 
torque or high pullout torque, or (less frequently ) 
high pull-in torque. If the requirement is only for 
high starting torque this will normally be obtained 
with the high-slip motor. The other point is the 
difference in full-load torque between the high-slip 
and low-slip motors, a seemingly small consideration. 
Horsepower, speed and torque are related by the 
equation 


Hp = T & rpm & 0.00019 


where torque is expressed in foot-pounds. From this 
it is obvious that for a given horsepower the torque 
at full-load speed that a motor is designed to develop 
varies inversely with that speed. 

Assuming a 15 per cent difference in slip there will 
be a corresponding difference in output torque at full 
speed. This does not mean that either motor pro- 
duces more power than the other, but only that they 
are matched to their loads at slightly different speeds. 
If these motors were geared or belted to produce 
identical load speeds, the load torques would also be 
identical. However, if motors are applied without the 
corresponding variation in gearing there will be some 
difference in performance. The high-slip motor 
driving a constant-torque load intended for a low-slip 
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motor will operate at a reduction in speed and power 
somewhat less than the difference in rated slips of 
the two motors. In the opposite case a low-slip motor 
driving a constant-torque load intended for a high- 
slip motor will operate at a speed increase and over- 
load approximately equal to the difference in rated 
slips of the two motors. Neither condition is 
desirable. 

From these general observations on the character- 
istics of high-slip 4nd high-torque motors it is evident 
that the selection of the proper motor may depend on 
several factors, including the actual shape of the 
speed-torque curve. In Fig. 1 are shown six curves 
for a typical squirrel-cage induction motor in which 
nothing is changed except the rotor resistance. (They 
also apply to a wound-rotor motor in which the effec- 
tive rotor resistance is controlled by an external 


resistor.) It will be seen that there is no change in 
the maximum or pullout torque, but as the rotor re- 

























Above, constant-torque 40-hp 
3-phase 1200/200 rpm elevator 
motor in Frame 585, 

with auxiliary ventilation. 

It has a full-load speed of 
1000 rpm or approximately 
1624 per cent slip. 

Left, “‘punch-press”’ motor with 
8 per cent slip used to drive 

a rocking furnace. Frame 225, 
1100 rpm, 3-phase, 

40 C rise, Code J. 


135 








Low resistance 


8 


Pullout torque 


8 


8 


$ 


wo 
Qo 
o 
a 
wn” 
¢ 
~ 
wn" 
_ 
°o 
- 
Cc 
ao 
oO 
Ye 
av 
a 


100 200 XN 
Per cent of full load torque ‘\ \ 


\4 
; \ 
FIG. 1—Effect of rotor 


resistance on torque. 


sistance is increased the slip increases, and the speed 
at which the maximum torque occurs decreases. When 
the resistance is such that the maximum torque occurs 
at zero speed the motor has the greatest starting 
torque of which that particular design is capable. Due 
to the shape of the curve at zero speed quite a bit 
of variation in slip is possible without making any 
material change in locked-rotor torque. 

An excessive rotor resistance decreases the locked- 
rotor torque and makes the maximum torque occur at 
negative speed, as shown by the broken line exten- 
sions of two of the curves. A motor with its maximum 
torque in this negative speed range would ordinarily 
appear good for plug-stop or rapid reversing appli- 
cations, but whether such a motor would actually 
incorporate this feature or not would depend on the 
relative importance of other characteristics. 

One of these characteristics is heating. The slip of 
a motor represents a direct power loss in the rotor 
circuit. In the case of a wound-rotor motor the major 
portion of the heat may be dissipated in external 
resistors, thereby simplifying the ventilation problem. 
In the case of a squirrel-cage motor the heat is all 
dissipated in the rotor and cooling becomes a problem 
of great importance to the motor designer. For ex- 
ample, a 25-hp motor operating at a full-load slip of 
2% per cent has a loss of less than 500 watts in the 
rotor circuit, whereas if designed for a full-load slip 
of 18 per cent the loss would be over 4 kw. This 
explains why high-slip motors are built in larger 
frames than standard low-slip motors, and why they 
must of necessity have a lower efficiency than low-slip 
motors. 

The actual selection of a particular motor may be 
based on almost any of its many characteristics, or 
combinations thereof. The following four are germane 
to the distinction between high-torque and high-slip 
motors: 


1. Acceleration. Fast acceleration is usually consid- 
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ered an advantage, but at times the reverse is 

true. 

Smoothness of acceleration. This may be of im- 

portance to the driven machine, the work, or per- 

sonnel. Or it may be of no consequence at all. 

Starting current and its fluctuation. Limitations 

on these will depend on the capacity of the cir- 

cuit and other loads connected thereto. 

4. Deceleration. This includes plug-stop and reverse 
as well as momentary reductions in speed due to 
load fluctuations. 


Lo 


wy 


Even for the purpose of discussion these four can- 
not be entirely separated from one another. 

The accelerating time of a motor is directly propor- 
tional to the combined inertia of the motor and load, 
and inversely proportional to the available accele- 
rating torque. The latter is the difference between 
motor output torque and the torque required by the 
load. The motor output torque always varies with 
speed, and the load torque usually varies with speed, 
but rarely the same way, so the available accelerating 
torque will vary as the motor accelerates from stand- 
still to full speed. In some cases it is possible to take 
an average value of this available torque to determine 
the approximate accelerating time of a motor, but 
good accuracy usually 
analysis. 


requires a point-by-point 
This is especially true if the accelerating 
torque is very small at any point, for under such a 
condition it is conceivable that the time required to 
accelerate even a few rpm would be considerably 
greater than that required for all the rest of the 
acceleration. 

In Fig. 2 curves A, B and C represent the approxi- 
mate curves of a high-slip motor, a normal-slip 
normal-torque motor, and a normal-slip high-torque 
motor. Normal slip in these two cases means essen- 
tially the same as low slip. It is interesting and im- 
portant to observe that such curves represent both the 
actual performance of the motor, and also its maxi- 
mum performance. In other words, assuming that the 


curve is accurate the motor will actually accelerate 
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FIG. 2—Speed-torque curves for three motor types. 
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its load on the basis of the torque represented by the 
curve, and likewise it will not accelerate any load 
whose speed-torque curve falls above that of the 
motor at any point, no matter how little. Curves A 
and B cross at about 30 per cent of synchronous 
speed® which means that although curve A shows the 
greater starting torque, curve B represents a motor 
having the greater overall or average accelerating 
torque. 

It would, however, be erroneous to say that any load 
that could be accelerated by either motor would be 
accelerated faster by motor B. This would ordinarily 
be true, but in Fig. 3 motor curves A and B are 
repeated, and load curves 1 and 2 have been added. 
If motor B attempts to accelerate the load represented 
by curve 1, the available torque is so low for the first 
25 per cent of the speed range that the time required 
to accelerate this far could not possibly be com- 
pensated for, no matter how fast the motor accelerated 
thereafter. Ordinarily, however, the speed-torque 
curve of the load would probably look more like 
curve 2, in which case motor B would, as expected, 
accelerate more rapidly than motor A. Fig. 4 shows 
the available accelerating torque for motors A and B, 
with load 1 of Fig. 3. Here curves A-1 and B-1 
represent the difference between the output torque of 
the motors and the torque taken by the load; this 
difference is the torque available for acceleration and 
becomes zero when the motor reaches full speed and 
full load. 

While load curve 1 of Fig. 3 is not likely to be met 
within practice, an equivalent condition may very well 
occur. This may come about from the introduction 
of a second load on the driven machine, such as the 
operation of the unloader valve on a compressor as the 
machine comes up to speed, or by a cusp in the speed- 
torque curve of the motor, or a combination of both. 
Fig. 5 shows a high-torque motor characteristic con- 
taining one small and one large cusp. Such cusps are 
of course usually undesirable, and result from diffi- 


* This point applies to these curves only. It will vary with different makes and 
types of motors. 
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culties in the motor design. Their complete elimina- 
tion is frequently impossible. So long as they are 
held to small values their presence is of no conse- 
quence and will not even be detected by the usual 
methods of calculation or testing. Cusps are most 
likely to be found in high-torque (double-cage) and 
multispeed motors, because of intrinsic design limita- 
tions. They are least often found in high-slip motors. 

Again referring to Fig. 3 and the more customary 
load curve 2, the ability of motor B to accelerate and 
drive this load could be questioned only on the basis 
of a possible unsatisfactory safety factor at locked 
rotor. (The locked-rotor torque varies as the square 
of the applied voltage.) Should possible variations 
in load and line voltage lead to the conclusion that 
motor B is unsatisfactory for this reason, it still does 
not mean that a high-slip motor is desirable. 


Obtaining High Starting Torque 


There are several ways for the motor designer to 
increase the starting torque of a motor without making 
it high slip. Perhaps the best known is the double 
squirrel-cage rotor type which has two sets of rotor 
bars: one set has high resistance and gives a curve 
similar to the high-slip motor; the other has low 
resistance and gives a curve similar to the low-slip 
motor. In operation the transition from the high 
resistance at starting to the low resistance when run- 
ning is brought about automatically by the change 
in reactance created by the change in frequency as 
the motor comes up to speed (60 cycles at locked 
rotor, 3 or 4 cycles at full speed). Also, without going 
to a double-cage rotor it is possible to accomplish quite 
a lot of juggling core width, rotor diameter, air gap, 
primary turns, rotor resistance and reactance. In the 
case of single-phase motors an increase in capacitance 
may create the desired result. 

From all this it must be apparent that the actual 
shape of the speed-torque curves of the motor and of 
the load, as well as the actual numerical values of 
both, and the combined inertia of both the motor and 
load, are factors in determining the optimum motor 
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FIG. 5—Motor speed-torque curve with two cusps. 





for a given application. These factors are not inde- 
pendent, but are related to each other in various 
ways; furthermore because of the complex shape of the 
curves they cannot be readily reduced to a mathe- 
matical equation; and any “performance factor” for 
comparing two motors on a given load could easily 
reverse its meaning with only a small change in load 
characteristic. This much can be accepted, however: 
The high-torque motor will always accelerate the load 
faster than the high-slip motor, and in most cases the 
normal-torque motor will also outperform the high- 
slip motor in this respect. 

In the foregoing analysis we were assuming that 
the most desirable motor was the one which, when 
selected to provide just the right horsepower under 
full-load running conditions, would accelerate the load 
in minimum time. This is indeed a factor to be con- 
sidered, but fortunately it is rarely the criterion of 
the most satisfactory motor, and the substitution of 
other criteria for the final selection of the motor may 
make the work of the application engineer much easier. 


Smoothness of Acceleration 


Another criterion of desirability may be smoothness 
of acceleration. Smoothness may be defined in a 
number of ways, such as freedom from interruption, 
minimum torque on starting, consistently low accelera- 
tion, or constancy of acceleration. Freedom from 
interruption is important from the standpoint of the 
load on applications such as cranes and printing 
presses, and from the standpoint of the control wher- 
ever line disturbances are to be avoided. Minimum 
torque on starting may be important whenever a 
fragile load is to be accelerated, such as with printing 


presses, packaging and wire drawing machinery. Con- 
sistently low acceleration may be needed for various 
machine loads, and where personnel are concerned, as 
on elevators. Constancy of acceleration is rarely a 
virtue in itself, but becomes the means of obtaining 
acceleration to a given speed in the minimum time, 
when the actual rate of acceleration is itself limited. 


Problems of Elevator Drives 


Medium to high-slip motors are ordinarily used for 
elevator service, but this is not because of their inher- 
rent smoothness of operation. High-slip motor A (Fig. 
2) would result in a lurch on starting considerably 
worse than motor B, such that any difference there- 
after in favor of motor A would be completely lost 
on the passengers. Hence from the standpoint ot 
personnel, motor B would provide the smoother 
acceleration, and such motors are in fact commonly 
used on freight elevators and dumb waiters. It may 
appear strange, then, that the high-slip motor is 
actually used on high-speed passenger elevators, and 
that it accelerates with the required smoothness. This 
smoothness is not the result of the motor characteristic 
itself, but of its effective characteristic with a primary 
resistance controller. 

The high-slip motor is used to obtain a high safety 
factor in available torque. It has already been pointed 
out that the speed-torque curve of a motor repre- 
sents both its actual and maximum performance 
characteristic. Hence if high torque is provided as a 
safety factor it will in all ordinary cases accelerate 
the load much too rapidly. To obtain the high 
safety factor and avoid the high acceleration the 
high-slip motor is used in conjunction with primary 
resistance control.* This resistance is cut out in small 
increments so that the actual motor torque is fairly 
constant and just sufficiently above that required by 
the elevator to provide the desired acceleration. The 
safety factor is provided by the shape of the speed- 
torque curve itself and also by the amount of resist- 
ance cut out of the circuit. The effective speed- 
torque curve looks very much like that of the low- 
slip motor, except that the torque available for 
acceleration is ordinarily kept to a lower percentage. 
but is subject to considerable increase when necessary. 
This increase may be under the control of the oper- 
ator, or of automatic sensing equipment. 

Another important difference between the opera- 
tion of high-speed passenger elevators and low-speed 


* The contfol is physically simplified by placing the resistors in the neutral 
leads of the motor, but electrically it makes no difference whether they are here 
or in the lines. 
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freight elevators and dumb waiters is the duty cycle. 
Passenger elevators on local service may rarely get 
off the accelerating contactors; hence the accelerating 
characteristic of the motor is of prime importance 
and the full-load efficiency of little or no conse- 
quence. On the other hand, freight elevators and 
dumb waiters usually accelerate in a very short 
period of time to their relatively slow full speed, and 
continue at that speed for a period possibly ten to a 
hundred times as long as their accelerating period. 
Full-load operation is therefore a condition of con- 
siderable importance. Low-slip and_ high-efficiency 
motors may be used for these applications without 
the auxiliary ventilating means usually necessary on 
passenger motors. 

The foregoing elevator analysis was purposely based 
on extremes. There are many overlapping conditions, 
since obviously some freight elevators run faster than 
some passenger elevators. 


Press Drives 


The high-slip motor has somewhat the characteristics 
of a d-c series motor in that it accommodates its speed 
to the load. This means that on punch presses and 
similar applications the motor can slow down slightly 
and let a large flywheel give up some of its energy, so 
that a smaller motor can be used than would other- 
wise be the case. Furthermore the high rotor resist- 
ance of such motors results in low starting current 
and in less increase in line current when the motor 
slows down than would be the case with a low-slip 
motor, whether normal or high torque. This reduction 
in line disturbance is frequently very important. 

However, a misapplication frequently occurs in the 
case of large slow-speed presses, such as draw presses, 
where the operating cycle is measured in seconds 
rather than in split seconds. In such a case the fly- 
wheel is rarely large enough to give up any appreciable 
amount of energy and the motor must pull the full 
load. Although calculations based on average energy 
consumed (as by a recording kilowatt-hour meter ) 
might indicate an average load of, for example, 35 hp, 
it is quite possible that the peak load would go as 
high as 200 hp or more. For this application the 
normal or high-torque motor with low slip would 
usually be superior to the high-slip motor. Because of 
the intermittent nature of the overloading the selec- 
tion of the proper horsepower rating is not easy, but 
the basis of the rating can be readily understood: 

To prevent stalling it is necessary that the pullout 
torque of the motor at minimum voltage be greater 
than the torque required by the load at any instant. 
(See equation relating torque and horsepower. Calcu- 
lations may be made in either term, but torque is 
preferable). The amount by which motor torque 
exceeds load torque is the factor of safety. If maxi- 
mum load and minimum voltage have been accurately 
established a very small safety factor would be ade- 
quate, especially if the voltage is rarely expected to 
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High-slip motors almost invariably have 
high starting torque; whereas high-torque 
motors rarely have high slip. The chief 
problem is to match the different speed- 
torque curves to requirements of the load. 


drop as low as estimated. In this connection the sup- 
ply voltage fluctuation will depend on independent 
factors, but the line drop in the motor branch circuit 
will always occur with each cyclic overload and there- 
fore must not be considered as an additional factor 
of safety. 

As an example let us determine the motor specifi- 
cations for a draw press requiring considerable over- 
load in each cycle. The speed is to be 1200 rpm, at 
which speed the maximum torque is found to be 800 
ft-lb, or approximately 180 hp. When delivering 180 
hp there is a 5 per cent voltage drop in the conductors 
of the motor branch circuit. The supply voltage re- 
mains fairly constant and it is assumed that it will not 
drop below 89 per cent of normal. The press is oper- 
ated by a clutch, and the motor is started without 
load. Because of light loading on the return cycle, 
plus the idle time while changing work, the average 
load is 25 hp, but the rms load is 40 hp. 

The total reduction in voltage at motor terminals 
is approximately 16 per cent. The pullout torque varies 
as the square of the applied voltage, so it will be 
approximately 70 per cent of normal. Allowing a 10 
per cent safety factor it will be necessary for the motor 
to produce 880 ft-lb torque at 84 per cent voltage, or 
1250 ft-lb at rated voltage. This information should 
be specified to the motor manufacturer, along with 
40 hp minimum thermal capacity, and the fact that 
a low-slip motor will be satisfactory. 

The motor manufacturer may design a special low- 
reactance motor for this application. Even so, the 
size of the motor to provide the necessary pullout 
torque will probably be large enough to permit a 
50- or 60-hp thermal rating. In view of the available 
thermal capacity the manufacturer may alter the de- 
sign somewhat by adding to the rotor resistance, 
thereby increasing the slip of the motor. This adds 
slightly to the safety factor, since the flywheel will 
give up some energy even though the period of 
operation is too long to depend on it for very much. 
Of more importance is the fact that it will reduce the 
starting current. The starting torque will also be in- 
creased, but this is of no particular value. 

On the other hand had the rms rating of the motor 
been 120 hp instead of 40 hp the situation would have 
been different: the pullout torque would have been 
easily obtained in the size imposed by the thermal! 
rating of the motor, and any increase in losses, due 
to more slip, would be undesirable. In this case re- 
duction of starting current by part-winding starting, 
giving approximately 50 per cent current and torque, 
would be suggested. oo0 
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THIN-GAGE CoRES developed specially for electronic 
component applications have greatly aided airborne 
electronic equipment designers in reducing the size 
and weight of equipment. For airborne applications 
in the power transformer field, 4-mil Hipersil type C 
makes a core characterized by a very high permeability 
at high magnetic inductions due to the superior 
orientation of the material. This new 4-mil super- 
oriented core is also finding many applications in 
transformers for other high-temperature-rise applica- 
tions where the utmost in space saving and miniaturi- 
zation is required, and is replacing the standard 
400-cycle 5-mil Hipersil core. The exciting current at 
inductions as high as 18 kilogauss is approximately 
one-half that of standard oriented 5-mil cores. 

For pulse transformers the 1-mil Hipersil core is 
now in production in many sizes, and is being used 
where high repetition rate or short pulse duration is 
part of the requirement. For computer applications 
and other high-frequency uses both oriented silicon 
iron and alloys of nickel are being rolled to thick- 
nesses as small as % mil. Toroidal cores of this materia] 
are now being made, and it is expected that as elec- 
tronic circuitry in this field develops these cores will 
find wider application. 

Shown here are the major operations in producing 
these thin-gage cores, and transformers using these 
cores, as performed in a new Westinghouse plant at 
Greenville, Pa. This building was designed specially 
for making thin-gage cores; raw materials enter one 
end of the plant and finished products are delivered 
from the other end 800 ft away. oo 0 
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Rolled and slit strip is wound on a mandrel (in front 
of operator) after passing through rollers that rib 


the strip to add mechanical strength. 





After cutting, cores are dried in an infra-red oven 
and the conveyor delivers them to magnetic inspection 
stations. 





Readily removable 44 in. coating of plastics resin 
excludes moisture and protects the core from mechan- 


ical damage during shipment. 
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Cores are annealed in a controlled atmosphere; bell After impregnation, cores are baked in a continuous 
furnace is being raised from heat-treated charge: oven; baked cores are then cut in two with an abrasive 


cut-off wheel. 


new charge in foreground. 


Cores of Hiperthin steel only 4 mil thick are wound All 1-mil and 2-mil cores receive a pulse-excitation test 
on ceramic spools and spot welded by a capacitor with magnetizing current indicated on an oscilloscope 
discharge welder. within the housing. 


Bands tie cores together after coils are assembled; 
then follows vacuum impregnation, final test and 
assembly of enclosure. 
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X-Ray Trigger Switch 


Human Engineered 


How a single hand-operated switch mechanism was designed to perform three 


functions with normal “expected” motions and reactions and maximum comfort. 


Morley G. Melden, Engineer and Designer, Picker X-Ray Corporation 


CREATING a control switch to comfortably fit the 
human hand has been a recurring problem. There is 
disagreement as to what constitutes good design, par- 
ticularly when several switches are needed in a single 
unit. One unique solution is Picker X-Rays new 
Radiographic Trigger Switch, which combines human 
engineering with functional design. 

The problem was to design a switch that was light 
in weight, easy to operate and economical to manu- 
facture. Three separate switch operations were re- 
quired, two for the control of the X-ray tube and an 
auxiliary switch to control a solenoid for shifting the 
position of the X-ray tube or film cassette. Ordinarily, 
the procedure would be to close one switch to initiate 
all of the pre-exposure circuits and then close the 
second switch at the instant the technician desires to 
“shoot the film.” This requires that the technician 
concentrate on playing the two switches like a piano, 
when she would rather concentrate on the patient. 

Since an electrical time delay is built into most 
X-ray controls to prevent exposure from occurring 
until from 1 to 3 sec after the starting switch has been 
closed, various methods have been employed to elim- 
inate some of the switching effort. One method is to 
drop the separate control of the exposure time and 
allow it to come after the normal starting time delay; 
however, this prevents the technician from exposing 
the film at the most desirable instant with respect to 
the patient’s motion or breathing. Another method is 
to leave one switch normally closed so that only when 
it is desired to control the exact exposure does the 
technician have to press that switch. However, this 


142 


has the disadvantage of requiring the technician to 
release the second switch when the exposure is de- 
sired, contrary to normal reflex action. 

The two-step switch, Fig. 1, developed by Picker 
solves this problem in harmony with normal human 
reactions. It enables the operator to exert slight pres- 
sure on a single trigger lever to energize the pre-expos- 
ure circuits and then follow through with an additional] 
squeeze when the exposure is desired. A very positive 
change in the force required makes the transition point 
definite. The new switch permits the technician to 
close the trigger all the way when using only the 
built-in time delay between start and exposure or to 
utilize the two-step function to control the exact ex- 
posure point. This system is so closely allied to human 
reflexes that the exposure can now be controlled almost 
unconsciously by the operator while full attention is 
devoted to the patient. 

While this device was developed for the control of 
rotating-anode X-ray tubes and apparatus, its features 
may find other applications such as in hand-signalling 
devices using multiple signal lights or for remote fire- 
control or the operation of small overhead cranes. 

By making each part serve a multiplicity of func- 
tions, the number has been held to a minimum. Stand- 
ard component switches have been utilized. The over- 
travel mechanism of one switch and the internal spring 
of another provide the two-step action behind the 
trigger level. All of the switches had to be small, and 
size was the reason for selection of the auxiliary push 
switch on the back of the assembly. 

In order to eliminate the split-half type of molded 
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housing, an internal chassis was utilized to support 
the electrical components. It slides into the housing 
to torm the top cover and front trigger as shown in 
Fig. 2. Appearance was closely related to function to 
give a simple, clean exterior which fits comfortably in 
the average hand. 

The internal works are anchored to the housing by 
two screws at the top which also hold the hanger and 
an additional screw at the bottom near the cable exit. 
The housing is molded in a plunger-compression mold 
with a single core that slides out from the top and 
split-half exteriors. Molded phenolic plastics was 
chosen for light weight and strength, insulating prop- 
erties, elimination of machining, inherent color and 
economical cost. Embossed areas are molded in the 
housing to prevent the hanger from pivoting and for 
the nameplates, which are cemented in place. A rub- 
ber bumper is pressed into a hole in the front of the 
top chassis to prevent the switch from marring the 
X-ray control where it is suspended. 

The metal chassis consists basically of two stamp- 
ings of different thicknesses spotwelded together. The 
upper stamping must be fairly thick to overlap the 
top edges of the molded housing and enclose the gaps 
around these edges. It also serves to frame the rear 
auxiliary switch, and is a backstop for the trigger lever 
as well. The lower stamping serves as a support for 
the switches and for the cable retainer. The only 
spring required in the mechanism in addition to those 
embodied in the switches is the curved piece of flat 
spring steel which holds the trigger lever in its normal 
position with some initial compression. This spring is 
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FIG. 1 (Left)—Picker Radiographic Trigger Switch. Top, 
FIG. 2—Dissassembled view of switch, showing solid molded 
housing and internal chassis for mounting of components. 


FIG. 3 (Bottom)—Progressive models of housing designs. 


riveted to the chromium-plated lever to give a clean 
external appearance and is held to the internal chassis 
by means of self-tapping screws and Speed Nuts for 
ease of assembly. When the complete welded chassis 
is chrome plated, only the top exterior surfaces require 
polishing. 

A small metal block with threaded hole is accurately 
silver soldered to the top stamping. This hole positions 
the assembled chassis in the housing and permits it 
to be held in place. A short piece of brass tubing is 
silver soldered to the cable entrance to provide for 
grounding and strain relief. When the switch is wired, 
the skinned ground lead is folded back over the out- 
side of the cable as it is pushed through the retainer. 
The tubing is then crimped to provide the necessary 
strain relief and also the grounding protection required 
by Underwriters Laboratories. Leads are soldered to 
the switches. Switch life for the currents normally 
encountered should be several hundred thousand 
cvcles, but replacements can be made readily if nec- 
essary. The complete device weighs only % lb. 

The bottom switch has considerable overtravel and 
requires slight force, while the upper trigger switch 
has a heavy-spring snap-action. When the two switches 
are combined in this manner they result in an effective 
two-stage control unit which may readily be operated 
with a minimum of effort and concentration. 

When Picker first embarked on the project of devel- 
oping this hand switch considerable experimental 
work was done with various shapes and positions of 
the switches. Fig. 3 illustrates the progression of 

(Continued on page 328) 
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Transistors Miniaturize Hearing Aid 


3-0z amplifier can be hidden in 
a woman’s hair, receiver con- 
cealed behind ear-ring 


TRANSISTORS are subminiature in size 
and the absence of an “A” battery fo1 


filament supply needed with‘tubes is 
a big step toward miniaturization of 
a hearing aid. Scaling down the re- 
supply, 


maining battery and sub- 





miniaturizing other components like 
capacitors, resistors and transformers 
through use of higher quality mate- 
rials has resulted in the design of 
some extremely small and light in- 
struments. Illustrated here are the 
elements of the “Transist-Ear” made 
by The Maico Company, Inc., Minne- 
apolis, one of several makes intro- 
duced since the first of the year. It 


uses a three-stage transtormer-coupled 
amplifier which employes three Ray- 
theon CK 718 transistors to replace 
the usual subminiature vacuum tubes. 
Overall case dimensions are 25% x 1% 
in. Weight of pilot models is approxi- 


> 


‘mately 3 oz, hut this is to be reduced 


substantially in actual production 
units using components of reduced 
weight. 


The Maico “Transist-Ear” measuring 254 by 1% in., shown full size, is hardly larger than a cigarette lighter. Its small size 


allows Maico’s transistor-type hearing aid to be concealed in a woman’s hair, with the aid of a comb-type clip. Be-jeweled 


.ear-ring type receiver makes the only visible part of the instrument inconspicuous. 
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The size and weight of the insrtu- 
ment has made it possible for the user 
to wear it in places never before prac- 
tical. Equipped with a comb-type 
clip, for instance, it can be completely 
concealed in a woman’s hair as shown 
here. Or, with a tie-clasp clip, it can 
be worn inside a man’s shirt. A flex- 
ible wristband permits wearing the in- 
strument on the wrist. The instrument 
is furnished with a _ conventional 
clothing clip as illustrated. 

Taking advantage of the high over- 
all efficiency of transistors, Maico en- 
gineers have done an outstanding job 
of miniaturization in this model. Ot 
particular interest in this respect are 
the two audio transformers. The usual 
output transformer was eliminated by 
using a high-impedance receiver. 
These transformers, measuring only 
38 x 38 x 38 in., are only a little more 
than one-third the size of those pre- 
viously used. Use of subminiature 
tantalytic capacitors has also aided 
miniaturization. They are hermetically 
sealed in silver cans and can be ex- 
pected to give long life. The bulky 
“A” and “B” batteries of the vacuum- 
tube hearing aid have been replaced 
by a single mercury cell measuring 
only % in. diam by % in. thick. This 
“energy capsule” will operate the in- 
strument for 80 hr. 

To facilitate replacement, the cell 
is housed in a drawer as illustrated. A 
slight upward pressure on the ex- 
posed end of the drawer pops it out 
so that the discharged cell can quick- 
ly be replaced. To remove the drawei 
for cleaning, it is only necessary to 
remove the case back and lift out 
two pins. 

The high operating efficiency of the 
Transist-Ear is probably its most re- 
markable feature. Total battery drain 
of the transistor unit is 30 ma at 1.3 
volts, or 3.9 milliwatts. Dividing the 
electrical output delivered to the re- 
ceiver (1 milliwatt) by the total bat- 
tery drain, an efficiency of 25.6 per 
cent is obtained. For the same ouput, 
a typical vacuum tube aid (Maico 


| 
Hk 


¢ 


Magnetic 
microphone | O c 
| 1ST STAGE 
Schematic 
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Progress in reduction and size of weight of Maico hearing aids. The transistorized 
version (1953) is 18.14 per cent of the 1938 complete assembly weight, and 
8.40 per cent of its volume; power requirement, 1.87 per cent; battery weight, 


1.12 per cent of the 1938 model. 








Left, interior view of Maico hearing aid, showing location of three Raytheon 
transistors and two tantalytic capacitors. Battery drawer, seen in popped-out posi- 
tion at top, carries mercury primary cell. Right, observe side showing magnetic 
microphone mounted in soft rubber ring. 


Model J) has an “A” drain of 26 milli- 


watts (20 ma at 1.3 volts) and a “B” 


drain of 5.3 milliwatts (0.35 ma at 
15 volts), or 31.3 milliwatts total. In 


ene 


(K 


7 


2ND STAGE 


the vacuum-tube instrument only 3.2 
per cent of the battery drain is de- 
livered as useful output. Thus the 
transistor circuit is eight times as 


| 
EQ | 
SS 


| To receiver 


OUTPUT STAGE | 


wiring diagram of Transist-Ear hearing aid amplifier using three transistors and no output transformer. 
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efficient as the typical vacuum-tube 
aid. 

The manufacturer states that there 
is every reason to believe the new in- 
strument will be dependable and long 
lived. Its three transistors are vir- 
tually immune to damage from shock 
or vibration and will retain their orig- 
inal operating characteristics over a 
long period. Encapsulated in plastics, 
they are impervious to moisture. Ex- 
pected life of the transistors is about 


Power Supply for Machine Test 


SINCE engine and toolroom lathes are 
produced for both foreign and do- 
mestic consignment, the Monarch Ma- 
chine Tool Co., Sidney, Ohio, has 
found it necessary to have both d-c 





Centralized power distribution patchboard with 100 receptacles for supplying 


90,000 hr (or about 20 years of hear- 
ing aid use) as compared with 5000 
hr. (or a little more than a year) for 
the subminiature vacuum tubes nor- 
mally used. 

The magnetic microphone used in 
the instrument is also much sturdier 
than the crystal microphone ordi- 
narily used and is far less likely to be 
affected by high humidity encoun- 
tered in some climates. The micro- 
phone has a floating mount and _ is 


and a-c power available in a num- 
ber of voltages and frequencies for 
test purposes. All erection stations on 
the assembly floor have been supplied 
through 


with special floor outlets 


various voltages and frequencies to machine tool test floor. 


housed in a soft rubber cushion to 
reduce to a minimum the noise cre- 
ated by friction of clothing against 
the case. 

Compartmentation, which places a 
number of the components in special, 
snug-fitting niches in the nylon chas- 
sis, is also expected to contribute to 
long life by reducing the possibility of 
damage through shock or vibration. 


Floor 


which any desired combination of the 
foregoing electrical services can be 
obtained. 

Four transformers, a cycle gener- 
ator and a motor-generator set supply 
these a-c and d-c services to a main 
distribution board illustrated, which 
carries 100 numbered receptacles for 
as many floor outlets in the lathe 
erection area immediately overhead. 
Through four No. 2 wires leading to 
plug-in outlet receptacles any de- 
sired combination of 3-wire 3-phase, 
or 4-wire 2-phase alternating current 
from 25 to 60 cycles and 150 to 750 
volts, plus a wide range of d-c volt- 
ages, can be delivered to the lathe 
under test. Incidentally, this is the 
only general distribution of direct 
current in the plant. When needed at 
other locations, it is provided on the 
spot by small portable m-g sets. 

Each of the foregoing floor outlets 
also contains (1) a separate 110-volt 
a-c circuit into which electrically 
operated hand tools can be plugged, 
and (2) a connection through which 
shop compressed air at 80 psi pres- 
sure can be obtained. ooo 


Fluid Drive for Conveyor Transfer 


Fluid coupling found advantageous Examples of these applications are 


in jogging service in lining up 
overhead monorail tracks 


MoToRS AND GEARMOTORS with fluid 
couplings find their greatest advan- 
tage on applications where the load 
must be accelerated smoothly either 
because of high inertia or possible 
damage to the machine or its product 
from the starting shock. The fluid 
coupling permits a normal-slip (also 
single-phase or d-c) motor to start 
these loads and bring them up to 
speed over longer accelerating periods 
than would be possible otherwise. 


146 


crane travel motors, centrifuges, con- 
veyors handling fragile articles and 
textile machines. 

Another type of application for 
which fluid couplings are well suited 
are those where a stalled condition is 
possible. In such a case, the shaft and 
gears are protected from the shock 
resulting from the kinetic energy of 
the rotor since the rotor continues to 
run and the rotor energy is absorbed 
by the coupling. Under these condi- 
tions, the motor overload protection 
will ultimately disconnect the motor 
from the line. Such applications would 


include conveyors and run-in test 
stands where the machine bearings 
may seize. 

High-inertia loads can be plug re- 
versed when a fluid coupling is used 
in conjunction with a normal-torque 
motor or gearmotor without causing 
excessive heating because the motor 
can reverse quickly and keep the cur- 
rent in-rush to a minimum. The cou- 
pling then exerts its maximum ac- 
celerating torque to the load after the 
motor rotor is nearly up to speed in 
the opposite direction. The accelera- 
tion is smooth and shockless. This is 
ideal for reversing table drives. 


ELECTRICAL MANUFACTURING 
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Monorail transfer bridge drive using fluid coupling drive from motor and pneumatic tire traction. 


The Louden Machinery Co., Fair- 
field, Iowa, has successfully applied 
hydraulic couplings in the drive of 
transfer bridges for overhead monorail 
materials handling systems. In prac- 
tice, the hoist is run on the carrier rail 
of the bridge which is then power 
driven to match up a take-off mono- 
rail. Lining up the two monorails 
involves jogging of the motor, Easy 
starting of the transfer unit is also 
desirable. Traction drive is through 
a pair of pneumatic tires that bear 
against the base of an I-beam. 

The housing of the Twin-Disc fluid 
coupling is attached to the motor shaft 
and revolves with the motor rotor. 
The runners inside the coupling are 
attached to the stub shaft which be- 
comes the motor shaft extension or in 
the case of gearmotors the first stage 


driver gear shaft. The coupling is sur- 
rounded by a cast iron frame which 
also acts as the front head of the 
motor. This casting is provided with 
air and inspection openings. On open 
motors, a fan is attached to the cou- 
pling drive flange to ventilate the 
motor. When enclosed motors are re- 
quired, air openings between the mo- 
tor and coupling sections are closed but 
the coupling section is left open so 
that the vanes on the coupling will 
continue to circulate air and cool the 
coupling itself. An open front head or 
gearhead is always used. 

The fluid coupling interposed be- 
tween the motor and the output shaft 
or the first stage gears permits the 
motor to deliver its maximum running 
torque to start the load. At rated load, 
however, the rated speed will be less 


Impregnating Airborne Rotors 


VACUUM IMPREGNATION of | rotors, 
stators and other electrical windings 
with polyester resins has cut produc- 
tion time from a high of 70 hr to a 
low of 4% hr and has reduced rejects 
by 15 per cent in a method developed 
by Eclipse Pioneer Division, Bendix 
Aviation Corp. 

Thorough impregnation is necessary 
since the rotors in aircraft generators 
rotate normally at 6000 rpm or faster 
and at extremely high altitudes. They 
must also be able to operate at 12000 
rpm in an overspeed test. Each strand 
of glass-wrapped copper wire must be 
completely insulated to resist arcing 
and moisture and must be anchored 
firmly in place, despite the centrifugal 
force and heat built up by such high 
speed. The actual production is done 
by Eureka Williams Corporation on 
sub-contract, and by Electric Auto- 
Lite Company, a licensee holding its 
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own prime contracts. The polyester 
resin used is American Cyanamid’s 
Laminac 4128. Previously a phenolic 
and silicone resin treatment was used. 
Eclipse-Pioneer, through its subcon- 
tractors, estimate that with _ this 
method rejects now average only 
about 10 per cent as against 40 to 50 
per cent previously experienced. In 
reducing the impregnating and curing 
time from the former high of about 
70 hr to the present average of 4% hr, 
Eclipse-Pioneer realized a production 
speed-up of 94 per cent. It is reported 
that the Laminac resin does not gas 
at high altitudes and that tests made 
at 500 F proved that the impregnated 
parts operated efficiently, and with no 
displacement of windings. 
Impregnating is done in two double- 
shell, 50-gallon vacuum tanks. One 
tank, cooled to 59 F by a system of 
encircling water pipes, carries the sup- 


than normal depending on the horse- 
power, rated motor speed and cou- 
pling speed. 

Besides those already mentioned, 
some of the advantages resulting from 
the use of fluid couplings in this ap- 
plication are: Provides smooth, grad- 
ual acceleration; helps protect the 
motor and gears from being damaged 
by severe load shocks or from stalling; 
allows a normal- -torque motor to start 
and come up to speed quickly since it 
always starts at no load because the 
coupling does not have sufficient ca- 
pacity to absorb the full motor torque 
until the motor speed reaches 60-70 
per cent of synchronous; and frequent 
plug reversing or jogging of normal- 
or high-torque motors is possible with 
less heating. O00 


and Stators 





Fig. 1—Vacuum impregnation of ro- 
tors and stators for Eclipse-Pioneer 
Division of Bendix Aviation uses 
catalyzed, colored Laminac polyester 
resin. Impregnating tank shown here 
is loaded with rotors resting on fixtures 
on tank bottom. 18 rotors can be im- 
pregnated at one time. 
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Fig. 2—Curing oven, heated to 300 F. 


Special fixture rotates the rotors auto- 
matically at 50-60 rpm for 1 to 2 hr. 


ply of catalyzed and colored resin. 

The brown pigment used to improve 
the appearance of the parts is supplied 
by American Cyanamid Company. 

The cats ilyst used is Luperco ATC 

(50 per cent benzoyl peroxide with 
tricresy] phosphate). Impregnation is 
accomplished in the second tank with 
rotors resting in slots on the tank bot- 
tom. Stators are hung from cross bars 
under the tank lid. Loading takes only 
about 10 min. Once closed, the tank is 
evacuated to 20 in. Hg minimum, 
pulling the resin in from the supply 
tank. The resin is controlled to enter 


rotor before 


Fig. 3—At left, 
polyester Resin. 





Fig. 4— At left stator before impregna- 
tion; at right, completed stator after 
impregnation and curing. 


vacuum. By suitable control excessive 
draining is eliminated. 

The impregnated units are 
dried. Rotors require dynamic balanc- 
ing and are placed in a special fixture 
which rotates automatically at 50-60 
rpm in a temperature of 300 F for | 
to 2 hr to provide even distribution of 


oven- 








impregnating. At righi. 
































after impregnation with 





Fig. 5—Completed aircraft generator 
containing Laminac polyester resin im- 
pregnated rotor and stator. 


hung in the oven for 3 hr at 300 F. 

Since stators do not require dynamic 
balancing, they need not be rotated 
during curing. They are simply placed 


the tank within 4 to 5 min., thorough _ the resin until it is jelled. In addition in the oven with leads up for 30 min, 
impregnation being completed within the rotation prevents wasteful drain- then are reversed with leads down 
10 min. The resin is then drawn back off of the resin. Rotors are then either and baked for 3% hr longer at 300 F. 
into the supply tank by reversing the left in the fixture or are removed and OOO 
Alumi in Efficient Neut Counter 
PROPORTIONAL COUNTERS were de- i ro. es 
veloped because they give a signal Kovor hermetic seal. 
t » hous: id Bia eee Copper tube _-7 Kovor seals as \ 
output up to one thousanc times great- pinch off seal. } Guard electrode 
er than that obtained with ion cham- Boe tooo GEESE eet weenie 
bers, and with simpler circuitry. Also, | |B > ctemglee  —/ JA00 Wile ements _Guord 
~ electrode 
since the signal is proportional to the (ON reece Geer eee deel 3 
A “Al Co 
number of ions formed by the radia- ‘ oe o — 
Helharc weld-" ‘SA plug 


tion, discrimination between various 
types of radiation can be achieved. 

Generally, the anode is about “4000 
the diameter of, and coaxial with, the 
cathode. Because of this coaxial 
geometry, and in the presence of an 
electric field produced by impressing 
a high potential across the electrode 
system, the gradient increases ex- 
ponentially as the anode is approached. 

Introducing an ionizing particle into 
the gas di-electric sets up a chain of 
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Construction of the new RCL enriched BF: 


Al wall RCL mark 2 mode/ 3 tube 


neutron counter can be 


seen in this diagram. Aluminum construction is used to reduce neutron 
absorption. Units are from 6 to 20 in. in length and operate on 


4,600 volts. 





multiple ionizations through action of 
the Townsend avalanche. The number 
of ions in the gas creates a pulse that 
is proportional to the number of ions 


produced in the gas by the primary 
ionizing particle. Gas amplification 
within the tube is greater than 1 but 
probably less than 10°. 
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Improved New 


VARGLAS SILICONE\ 
Tubing and Sleeving 


Tubing and Sleeving 


YOU vr Silicone has been made more flexible. 
S 


harp turns and 90° bends cause no cracking or 
peeling — no loss of dielectric strength. 
As pioneers in the manufacture of silicone sleeving and 
tubing, we know this is the greatest improvement made 
during the past ten years. Unexcelled where high tempera- 
tures must be withstood for several hours — not just for 15 
minutes. You need not sacrifice abrasion resistance and 
toughness to get flexibility. The new Varglas Silicone sleev- 
ing and tubing will pass cold bend tests at 35° to 40° 
LOWER temperature than formerly. 


The only Class H insulation 
with all these features: 
Efficient from 500° F. to — 85° F. 
Moisture and Fungus Resistant 
Flame Resistant — Self extinguishing 
Abrasion Resistant 
Dielectrically Strong with average readings up to 7,000 
volts. 
Available in 10 colors — at no extra cost. 


of Varglas Silicone products as 
well as samples of our complete line of tubing 
and sleeving are available in a convenient sample 
folder. Just drop us a line telling us your problem 
and its peculiarities. 


VARFLEX Sates Go. Tue. 


309 N. Jay St., Rome, N. Y. 
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Radiation Counter Laboratories, 
Inc., Skokie, Ill., has just completed 
development of what is thought to be 
the most efficient neutron counter now 
commercially available. Materials used 
in this counter were selected with a 
view toward reducing neutron absorp- 
tion, in addition to having the desired 
electronic properties. 

For this reason, the counter shell is 
composed of aluminum, which has a 
verv low absorption cross section. Py- 


rex, because of its 20 per cent bor- 
silicate content, has high neutron ab- 
sorption and is not used at all in this 
counter. 

The gas used is boron trifluoride 
enriched (96 per cent B!¥°). The 
counter is filled to a pressure of two 
atmospheres. End _ sections of the 
counter are “Heli-arc” welded. Except 
for the anode, Kovar seal and con- 
nector, the entire counter is aluminum. 
It is baked at 100 C for 12 hr while 


being evacuated. A guard ring type 
construction prevents spurious counts 

Such counters are used in: neutron 
diffraction experiments, nuclear react 
or control, absorption and scattering 
cross section experiments, neutron 
bombardment experiments of solids to 
determine resulting changes in phys 
ical and electrical properties, and the 
quantitative detection and location ot 
hydrogenous materials—such as drilling 


in oil fields. 


locations 


Channel Wiring for Machine Tool Control Panels 


Perforated fibre duct gives 
neat appearance 


AFTER TWO YEARS of experimentation, 
a new channel method of electrical 
panel wiring has been adopted as 
standard by Snyder Tool & Engineer- 
ing Company, Detroit. The new sys- 
tem provides important improvements 
over any previous wiring system inso- 
far as its application to special-pur- 
pose machine tools is concerned. The 
system employs specially made, 
U-shaped fibre channel as main ar- 
teries for the wiring. This channel is 
fastened to the panel board above a 
row of devices with its open face 


outward. The sides are perforated by 
a regular pattern of holes of about % 
in. diameter. The wires are laid in 
the channel and the ends _ pulled 
through convenient holes to connect 
to the various control devices. When 
the wiring is complete, covers are 
fastened over the open face by means 
of wing nuts on studs. 


Wiring a control panel by this 
method eliminates the need for de- 
tailed planning required with previous 
methods. With devices in position, 
connections may be read directly from 
the schematic drawing, the wire 
placed in the channel, connected, and 
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checked off the drawing. 


The finished job is neat and work- 


manlike. Wires are mechanically se- 
cure. Because the channel is of fibre, 
insulation doesn't get punctured 


where wires pass through the holes. 
Alterations are easily made; wires 
may be removed or new ones added 
without any of the laborious cutting 
and retying of bundles, 
wiring systems. 


as in previous 


considerable saving in 
man-hours in panel construction, a 
noticeable saving in wire because 
waste is practically eliminated, and 
savings in training time for new per- 
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Channel wiring system on control panel for special-purpose machine tool at left, uncovered, and at right, with fiber covers 


held in place by wing nuts. 
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SOLENOID CONTACTORS 


é CONTROLS eee 


Meeting or Exceeding MIL-R-6106—AN—JAN— 


and Proposed MIL-R Tests! 


Resonance tests meet MIL, AN 
and JAN requirements for all 
aircraft! Contactor is completely 
assembled, wired and tested be- 
fore insertion into the housing, 
insuring a properly assembled, 
adjusted, inspected and tested 
unit prior to hermetic sealing. 
Units are constructed to operate 
in ambient temperature up to 
120° C., and to withstand up to 
50 G shock. 





(200 Amperes) 


Contactors are wired from the top for accessibility dur- 
ing installation and wiring. Terminal panels are of poly- 
ester fibre glass molded insulation to provide maximum 
physical strength plus high insulation and arc resistance. 
INTERCHANGEABILITY permits replacement of 10 
and 25 ampere (power or time delay) contactors with 
50 ampere Guardian Sealed Contactors. The 100-200- 
250 ampere units are interchangeable with AN 3370 
and AN 3380 contactors both mounting wise and di- 
mension wise. New Contactor Bulletin tells more ad- 


vantages. Write. 


Kelayt- 


FOR EVERY MILITARY PURPOSE 


Myriad Guardian develop- 
ments for the military include 
a complete line of ground or 
air-borne steppers—solenoids— 
multi-contact switches and re- 
lays for communications (Se- 
ries 595 D.C. Relay shown), 


bombing, firing, radar, control ‘ 


sticks, control wheels, retrac- 
tors, landing lights, guided 
missiles, rockets and other ap- 
plications to government speci- 
fications. 


GUARDIAN 


HERMETIC SEALING 


Guardian hermetically seals a 
vast variety of relays to meet 
the most exacting military and 
industrial applications. If your 
application calls for expert 
hermetic sealing, we invite you 
to consult Guardian. 


GUARDIAN W ELECTRIC 


1627-C W. WALNUT STREET 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 
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CHICAGO 12, ILLINOIS 








Series 595 D.C. Relay 


A.N. Approved 
Hermetic Seal 
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sonnel because the system is learned 
so easily. 
Snyder executives report that the 


channel wiring system has been en- 


thusiasticaity received by many of 


their customers who have tested it in 


Welding Replaces Brazing 


Rapid heating rate of shielded- 
arc welding on turntable fixture 
assemblies stainless thermometer 
body without formation of 
carbide precipitation 


Walter Beck 
Superintendent, Thermometer Dept. 
Rochester Manufacturing Co. 


J.S. McKenzie, Service Representative 
Linde Air Products Co. 


IN THE STANDARD LINE Of bimetal 
thermometers shown in Fig. 1, the 
construction in use for some time 
called for assembling three stainless 
parts—pipe bushing, element tube and 
case—by silver solder. The three parts, 
shown in Fig. 2, were fused into one 
piece by heat supplied by a_high- 
frequency soldering machine. This 
method produced sound __leak-free 
joints but did present several prob- 
lems. The case would sometimes dis- 
tort during the soldering operation, 
and removal of flux was expensive. 
Also, heating the stainless steel to the 
silver soldering temperature of 1200 
to 1400 F introduced carbide precipi- 
tation which required a heat treating 


operation to restore corrosion § resist- 
ance, 

Search for a new method that 
would avoid these difficulties led to 
consideration of inert gas shielded- 
arc welding. A hub was added _ to 
the pipe bushing to provide the filler 
material for the weld fillet, and a 
turntable welding fixture was de- 
signed to deliver desired uniformity in 
welding. The welding turntable is 
mounted at an angle of 22 deg with 
the head of the welding torch and 
tungsten electrode at an angle of 45 
deg to the work. The table is rotated 
clockwise by a %-hp variable-speed 
motor drive at about 7.5 rpm for one 
complete revolution; rotation is initi- 
ated by a timer and stopped by a cam 
under the table that opens a snap- 
action switch. 

After the operator has loaded the 
turntable fixture the welding opera- 
tion is automatic. The welding torch 
is positioned for a gap of 0.020 in. be- 
tween the electrode and work, and a 
foot switch is closed to energize a 
time-delay relay. A_ high-frequency 
welding current of 75 amp with an 





Fig. 3—Enlarged section views of the stainless steel thermometer joint: brazed 
assembly at left, and the welded one, right. Time at temperature during brazing 
was sufficient to introduce carbide precipitation and loss of corrosion resistance ; 
inert-gas welded joint is produced in less than 2 sec by a rotating welding fixture 


—too fast to affect corrosion resistance. 
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yroduction line applications during 
PI ‘uring 
the past two years. ooo 





Fig. 1—For improved corrosion resist- 
ance, the body pipe bushing and stem 
are assembled by inert gas shielded-are 
welding instead of silver soldering in 
the new bimetal thermometer made by 
Rochester Manufacturing Company. 





Fig. 2—New design is inert-gas shield- 
ed-arc welded using metal in the hub to 
form the fillet. Time at temperature is 
too short for formation of carbide pre- 
cipitation. 
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makes Adlake Mercury Relays more 
dependable than conventional types? 


DEPENDABILITY is the sum of many things... 
and ADLAKE’s dependability is built on engi- 
neering skill, exhaustive testing, and quality 
construction features like these: 


Positive leak-proof sealing—assured by the 
use of properly selected metals and glass 
components with properly matched thermal 
expansion characteristics. 


Arc-resisting ceramics—ceramics with great 
1 temperature-resistance are used to reduce any 
ay rie » destructive effect caused by the arc. 

: Liquid, mercury-to-mercury contacts—com- 
pletely eliminates failures caused by low 
contact pressure, contact burning, pitting and 
sticking—and the inherent high surface tension 
of mercury imparts an ideal snap action to the 
contacts. 


Yes—as thousands of enthusiastic users in every 
branch of industry know—ADLAKE means 
dependability every way! Write for your free 
copy of the ADLAKE Relay Catalog today... 
The Adams & Westlake Company, 1168 N. 
Michigan, Elkhart, Indiana. In Canada write: 
PowerLite Devices, Limited, of Toronto. 





‘*Mighty Midget’’ 
ADLAKE Relay Contact 
normally open or closed. 


Every ADLAKE Relay is tested — 
and guaranteed—to meet 


specifications! 





hM,ho {] Oo" Ay, 
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Established 1857 » ELKHART, INDIANA * New York * Chicago Yy. YS Ce) 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays Sap <a 
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argon flow of 15 cu ft per hr is initi- 
ated, and maintained for 2 sec (to 
allow time for the welding puddle to 
form) before the relay starts the turn- 
table motor. The weld is completed 
in 7%2 sec and the motor and power 


supply are turned off automatically. 
The operator then removes the 
welded assembly and starts the cycle 
over again. 

Tests on the new design show that 
this method of welding is sufficiently 


Subminiature Aircraft Radio 


Designed to conserve weight 
and space, this receiver 
can be mass produced. 


WITH THE USE of more and more elec- 
tronic equipment in airplanes, reduc- 
tion of size has become increasingly 
important. Under a broad program for 
subminiaturization of airborne equip- 
ment sponsored by the Bureau of 
Aeronautics, Department of the Navy, 
the National Bureau of Standards has 
designed this low frequency radio 
range receiver used to keep aircraft 
on course. This 55-cu in. assembly is 
the functional equivalent of a World 
War II unit more than five times its 
size. 

The new unit was designed for ease 
of production and servicing. Seven 
detachable subassemblies, each built 
independently, are fastened to each 
other and to the front panel which 
serves as the chassis. Circuits printed 
on steatite or silicone impregnated 
fiber-glass conserve space and are 
easily mass produced. 

The receiver can be continuously 
tuned from 190 to 550 kc. It has an 
intermediate frequency of 135 ke, a 
sensitivity of 5 microvolts for 6 db 
signal-to-noise ratio and a power out- 
put of 100 milliwatts. The twelve 
tubes proved two tuned radio-fre- 
quency amplifier stages, a mixer, a 
local oscillator, two 135-ke intermedi- 
ate-frequency amplifier stages with a 
bandwidth of about 2 kc, a diode 
detector, an a-v-c diode, a beat-fre- 
quency oscillator, an audio amplifier 
stage and a push-pull-parallel power 
output stage. All stages operate with 
26 v d-c on heaters, screens and 
plates. Four subminiature audio power 
output tubes are required for ade- 
quate power output. 

Unusual design problems had to be 
surmounted because of high operat- 
ing temperatures resulting from com- 

act construction and the need for 
eaeiabe sealing. The hermetically 
sealed case prevents contamination 
and avoids need for individual com- 
ponent protection. A soldered copper 
band seals the housing to the front 
panel. It can be removed with a key, 
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rapid that corrosion resistance is not 
reduced by carbide _ precipitation. 


Labor costs are reduced 40 per cent, 
and the welds are sound, leak-proof 
and more uniform than previously ob 
tained. 0 


Fig. 1—Functionally equivalent to the World War II model radio range re- 
ceiver on the right, the new subminiature unit occupies less than one fifth of 


its volume. 


TUNED R-F 
AMPLIFIER 
190-550 KC 


ANTENNA 


AUDIO POWER 
AMPLIFIER 


A-F 


TUNED R-F 
AMPLIFIER 
190-550 KC 


AMPLIFIER 


H-F 
OSCILLATOR 
325-685 KC 


MIXER (—F 
190-550KC AMPLIFIER 
135KC 


BEAT- FREQUENCY 
OSCILLATOR 
136 KC 


DIODE I-F 
DETECTOR AMPLIFIER 
135 KC 


Fig. 2—Although subminiature components and techniques are used 
to achieve compactness, this block diagram shows that a conventional 


superhetrodyne circuit is used in the new aircraft receiver. 





as is the opening strip of a coffee can. 
Air within the unit is replaced by 
nitrogen before sealing. 

Bushings of the two shafts project- 
ing from the front panel were effec- 


ELECTRICAL 


tively sealed by commercial rotary 
seals of the “wobbling-bellows” type. 
These were too large to be enclosed 
in the unit so were housed in the con- 
trol knobs. This could be done because 
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FASTEST THING IN FASTENINGS*® 
















U-TYPE SPEED NUTS are self-retain- 
ing, snap in place over panel edges 
or center-pane! locations; remain in 
bolt-receiving position for fast, easy 
assembly. 


BENDIX Perfect Laundry Pair 
“Cleans Up” with SPEED NUT Savings! 


For years, Bendix engineers have relied on 
SPEED Nuts to cut assembly costs and step up 
production schedules. That is why SPEED Nut 
brand fasteners were specified on the new ‘‘Per- 
fect Pair’? automatic washer and dryer units. 
Here is a direct quotation from a recent Bendix report ... 
“.. . because we design from the ground up with Tinnerman, 
we effect basic economies. These include lower production costs 





SPEED GRIP Nut Retainers snap in 
place by hand .. . no welding, 
clinching or staking. They reduce ma- 
terials handling and are ideal for 
blind locations. 





A copy of “SprEep Nut Savings Stories’’, an 


and greater efficiency that result in lower retail prices and interesting — of typical Tinnerman 
. ° ° savings to industry, Is yours on request. 
reduced service costs for consumers. Thus, in our production, Write: Tremmatast Paceucts. lnc. Bes 
we consider Tinnerman products more basic than nuts and bolts.”’ 6688, Dept. 12, Cleveland 1, Ohio. In Canada 
me ‘ Dominion Fasteners Ltd., Hamilton, On 
Chances are your Tinnerman representative can turn your assem- tario, In Great Britain: Simmonds Aeroces- 
bly problems into production savings. See him soon for details series, 14d, Tete, Wine. fe Franses: 
: c : 2 é Aerocessoires Simmonds, S. A.—7 rue Henri 

on the Fastening Analysis Service available for your products! Barbusse, Levallois (Seine). 
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MARCH 1953 


155 























































DESIGN TRENDS 





the knobs had to be of conventional 
size for manipulation with gloves. 

Because the panel is small (5% by 
1% in.) it was undesirable to have 
more than two external controls. One 
was required for tuning, and the other 
had to fill the three distinct functions 
of gain control, power on-off switch 
and _ beat-frequency-oscillator on-off 
switch. The latter switch can be pro- 
duced entirely by stampings. 

The miniature gain control uses a 
high-temperture adhesive tape re- 
sistor, also developed by NBS. The 
tape is applied around a glass cylinder 
3/16 in. long and % in. in diameter, 
on which 120 axial lines of silver paint 
have been deposited to form commu- 
tator segments. A _ precious-metal 
brush makes contact with the project- 
ing ends of these silver lines. 


Termination of 


Julian Rogoff, Chief Engineer, 
Burndy Engineering Co., Inc. 


THE DOMINANT PROBLEM in the con- 
nection of aluminum wire or cable to 
electrical equipment is that of creep 
or relaxation under pressure. Because 
most equipment connections are |lo- 
cated indoors or are protected from 
the weather by the housing of the 
equipment, corrosion is usually not 
the most important factor. The oxide 
film which forms on the surface of 
aluminum and causes electrical con- 
tacts of high resistance, can be re- 
moved or broken by proper methods. 
The more important problem is re- 
laxation under pressure. 

The magnitude of creep is seldom 
realized. The creep of metals under 
pressure generally approximates the 
creep under tension, which has been 
fairly well measured. Perhaps the best 
frame of reference with which the 
creep of aluminum should be com- 
pared is the creep of copper. Fig. | 
plots the rate of creep against tem- 
perature for hard drawn EC alumi- 
num and annealed electrolytic copper 
at various constant stresses. From 
these curves it is obvious that for the 
same stress and temperature the creep 
rate fo raluminum is far greater than 
that for copper. Thus, at 18,000 psi 
at room temperature the creep rate 
for aluminum is about 100 times that 
for copper. Of even greater interest is 
the effect of elevated temperature on 
the creep rates of the two metals. An 
increase from room temperature (70 
F) to 70 C (154 F), a usual tempera- 
ture at which electrical equipment 
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Intermediate-fre quency transtorm- 
ers have an over-all size of % x % x 15% 
in. They are double-tuned and _ use 
permeability-tuned inductors of about 
2.8 millihenries that have Q’s of 70 at 
135 ke. The resonating capacitors are 
washer-shaped and mounted in the 
ends of the transformers. The radio- 
frequency coil structures resemble 
those of the intermediate-frequency 
transformers so that similar parts can 
be used in both. 

High temperature capacitors of the 
tantalum electrolytic type are used 


Fig. 3—This is the subminiature re- 
ceiver ready for encasement and her- 
metic sealing in nitrogen. To simplify 
heat and replacement problems, the 
audio output tube assembly plugs into 


a set-back outside the main ease. 


lor large-capacity applications. Glass 
dielectric bypass capacitors are also 
used. The two audio- frequency trans- 
formers and the two line-hash filter- 
chokes use high temperature insulat- 
ing materials and ceramic-insulated 


wire, and are impregnated with sili- 
varnish. 


cone td E) 





Aluminum Conductors 


may operate, causes the creep rate of 
copper to just about double. For 
aluminum stressed to 18,000 psi the 
temperature causes the creep rate to 
increase by about 200 times. Thus, 
when stressed to 18,000 psi at 70 C 
the creep rate for aluminum is ac- 
tually 10,000 times as great as that 
for copper. 

A less striking way of comparing 
creep of copper and aluminum, al- 
though probably more practical, is to 


CREEP _ BATE V6 


the stresses at which the 
rate-temperature curves for 
copper and aluminum are most nearly 
equal. For example, the curve for 
copper at 25,000 psi approximates the 
curve for aluminum at about 12,500 
psi At lower stress, the difference 
is greater. Thus, the curve for copper 
at 18,000 psi approximates that for 
aluminum at about 6,500 psi. 
In applying the data presented 

Fig. 1 to the design of pressure con 
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Fig. 1|—Temperature rise 


above a minimum level 
produces a rapid loss in 
strength in both 
copper, 
but the effect takes place 
in aluminum at lower 


stresses and lower tem- 


creep 


aluminum and 


peratures. 
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Engineered by 
Specialists 

to meet your needs 
and specifications 


Kvery Kopp Glass Lens is designed to meet 
some special set of conditions, made to meet exact 
specifications, and checked to assure complete com- 
pliance with all requirements. 

The specialized knowledge needed for these opera- 
tions has been developed through many years of 
specialization in the engineering and manufacturing 
of lenses. Kopp Laboratories are staffed and equipped 
to study your requirements and to develop lenses, 
color filters and roundels that accomplish your 
objectives. Manufacturing functions are performed 
by men skilled through long experience in the 
various operations. 

This complete organization is at your service 
whenever you have a problem involving lighting 
glassware. 
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nectors for aluminum, experience with 
copper connectors can be used. The 
compressive stresses exerted by such 
connectors can generally be classi- 
fied as exerted by mechanical means 
such as bolts, screws, wedges, by a 
tool which indents or crimps the con- 
nector on to the conductor. 
Mechanical pressure connectors for 
medium size copper conductors exert 
from 2000 to 12,000 psi pressure. 
Generally the pressure is in the nar- 
rower range of 2000 to 6000 pounds, 
but there are very large variations in 
contact areas. From Fig. 1 it is clear 
that a stress of 12,000 psi can be 
safely maintained by copper without 
excessive creep, but that much stress 
would be dangerous to exert on alumi- 


num. 
The most popular mechanical ter- 
minal used for power connections in 





Fig. 2—Mechanical pressure connec- 
tors, modified for use on aluminum 
conductors, provide greater confine- 
ment and larger area of contact on the 
cable. 


electrical equipment is the single 
screw type shown in Fig. 2. Although 
this terminal is not entirely suitable 
for use on aluminum conductors, it 
can be modified in a manner to make 
it satisfactory. Such modifications in- 
clude redesign of the pressure bar to 
provide greater confinement and 
larger area of contact on the cable. 
In addition, the range which the ter- 
minal can accommodate must be 
limited to a relatively few cable sizes, 
so that spot loading on the cables 
does not result. 

In the second general category the 
connection to the cable is made by 
indenting the barrel of the connector 
on to the cable. Pressure exerted by 
the indenting tool is generally far 
greater than that necessary to cause 
the metal to flow, ranging between 
50,000 and 100,000 psi. When the 
tool is released from the indent, the 
pressure exerted by the barrel on the 
cable drops to that sustained by the 
metal of the cable without appreciable 
creep. 

At the temperatures at which elec- 
trical equipment is usually operated 
this pressure appears to be about 
16,000 to 20,000 psi for copper and 
about 4000 to 8000 psi for aluminum. 
This means that indented or crimped 
connections on stranded aluminum 
conductors not only should be larger 
in area but the indent should be 
deeper to cause greater flow of the 
individual strands, flattening one on 
the other to a greater extent. Thus 
the areas in contact between con- 
nector and cable, between strands of 
the cable itself, are enlarged. 

A typical application of indented 
connectors on aluminum magnet wire 
is shown in Fig. 3, for connections 





Fig. 5—An indented terminal for alu- 
minum cable with a closed back and a 
shroud for the insulation; shroud is 
crimped to retain the sealing 
pound. 





Fig. 6—Typical 


application of in- 
dented connectors to a_ high-voltage 
primary power cable splice; for usual 
line voltages a longitudinal indent is 
satisfactory. 


made in fractional-horsepower motors 
where aluminum windings are jointed 
to copper leads. A straight link con- 
nector made of flowed-tin plated cop- 
per tubing is assembled to a No. 18 
stranded copper lead. The end of the 
Formvar insulated solid aluminum 
wire used in motor winding is 
stripped, inserted into the other end 
of the connector, and crimped. The 
connector has been factory-filled with 
a compound to inhibit corrosion which 
might occur as a result of the copper- 


(Continued on page 256) 





Fig. 3 (Left)—Installing a crimped connector joining a solid aluminum wire (motor winding) to a stranded copper lead 
in a fractional-horsepower motor. Fig. 4 (Right)—Connectors installed as shown in Fig. 3 are inspected and then insu- 
lated with tape. These operations are on motors made by General Electric. 
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The Dimensional 


Stability of 


© 


Spells Perfect 


Schematic dia 
gram shows 
how useful 
movement of 
Nilvar rod cor- 
Cee) 
fully to the 


dimensional 


changes of the 


copper tube 


Product Performance 






nt oe oe 


Oe ee 


How Robertshaw-Fulton built a better Water Heater Control 


with Driver-Harris NILVAR 


The new “Unitrol” Robertshaw-Grayson gas water 
heater control streamlines three essential controls into 
one valve body: a snap action thermostat, a snap action 
pilot, and a large-capacity gas cock. This reduces inven- 
tory for the water heater manufacturer and simplifies part 
stocking for the dealer. 


The “Unitrol” provides a thermostat capable of 
delivering maximum amount of useful movement, by 
employing a copper tube enclosing a Nilvar alloy rod. 
The tube expands and contracts very appreciably in 
response to immersion temperatures. But the Nilvar rod, 
because it is dimensionally stable, does not vary in length. 
Since the free end of the Nilvar rod actuates the working 
gas valve, the slightest movement of the temperature- 





sensitive copper tube is fully utilized to control flow of 
gas to the burner. 


Says Robertshaw-Fulton: “The outstanding dimen- 
sional stability of Nilvar actually permits minute changes 
in water temperature to regulate the heat supplied by the 
burner, thus assuring extremely accurate operation.” 


Nilvar has a temperature coefficient of expansion as 
low as .000001 per degree C., lowest of any alloy; com- 
parable to that of quartz. Somewhere in your engineering 
operations such extraordinary dimensional stability may 
solve a problem—help to perfect product performance. 
We shall be glad to make recommendations based on 
your particular needs. 


*T.M. Reg. U.S. Pat. Off, 


Nilvar is produced only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


lead 


insu- 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECT"ONIC ALLOYS IN THE WORLD 
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NEW COMPONENTS 
AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 
Reader Inquiry Facility, or write direct to the 
manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 





OVERLOAD RELAY HAS SEALED SILICONE FLUID TIME ELEMENT 


NEW HERMETICALLY SEALED overload 
relay combines extremely high speed 
operation under dangerous conditions 
with time delay for starting inrush. 
Type C Silic-O-Netic Relay can be 
furnished with time delay curves to 
match the characteristics of the pro- 
tected equipment. Since it provides 
high speed response point at eight 
times rating, it can be used to pro- 
tect hermetically sealed motors, elec- 
tronic circuits and control systems. 
Utilizing a hydraulic-magnetic oper- 
ating principle, the Type C overload 
relay has a hermetically sealed brass 
tube extending through and beyond 
the solenoid coil. The tube, in turn, 
holds a moveable iron core and _ is 
filled with a silicone liquid. On start- 
ing inrush or small overloads, the 
magnetic force is not sufficient to at- 
tract the armature. It does, however, 
draw the core into the field at a rate 
controlled by the viscosity of the 
silicones. When the core reaches the 
pole piece the relay responds, pro- 
viding delayed response. On large 
overloads, the core is not a factor 
and relay operation is instantaneous. 





Type C overload relays are insulated 


for 440-volt service, with coil ratings 
from 1 to 100 amp. They are furnished 
in tamper-proof phenolic housings 


with an overall weight of 6 oz. Heine- 
mann Electric Co., 99 Plum St., Tren- 
ton 2, N. J. 


rcle No. 1, Reader Inquiry Facility, page 227 


GLASS-FIBER FILLED PHENOLIC MOLDING COMPOUND 


GLASS-FIBER-FILLED, phenolic mold- 
ing compound was formulated for ap- 
plications where high shock resistance 
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is required. Because of its mineral 


filler, it is claimed that it can be used 


at temperatures where cellulose-filled 





ELECTRICAL 


impact compounds would be unsatis- 
factory. Other features are said to: 
include excellent dimensional stabil- 
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Here, again, molded plastics play an important 
part in both the appearance and the utility of a prod- 
uct. This time it’s a new Crosley Air Conditioning 
Unit . . . designed to filter, purify, dehumidify and 
circulate air with or without cooling . . . built pri- 
marily for home use. The handsome, durable, decora- 
tor-styled grille is molded of a high-impact poly- 
styrene in a soft pastel shade to harmonize with 
almost any color scheme. 

The molding is a two-operation job... frame from 
one mold . . . louvres from a combination mold. The 
louvres at the left are individually adjustable so air 
may be directed up or down or in more than one 
direction. 


2 2 2 2 


If you manufacture air conditioning units, molded 
plastics are sure to be in the picture, today or in the 











CROSLEY 


Air Conditioning 


and 


CHICAGO 
MOLDED 
PLASTICS 


near future. And you'll find it good business to put 
Chicago Molded in this picture, too. For here your 
job will be in the hands of capable technicians and 
production men with unusual experience. Take cab- 
inets, for instance. We’ve molded thousands of them 
during the past 33 years . . . all types and sizes in- 
cluding the largest made. We’re used to long runs in 
large volume, and this applies even to the biggest ones. 

We mold all materials, thermosetting and ther- 
moplastic. We can provide the molding method best 
suited to your job. . . compression, injection or trans- 
fer. And we can make deliveries to meet your own 
production schedules. 

That’s why Crosley . . . and hundreds of other in- 
dustrial leaders . . . like to do business with Chicago 
Molded. And why you, too, will find it profitable to 
discuss plans with a Chicago Molded engineer. Just 
write, wire or phone. There’s no obligation. 


CHICAGO MOLDED ~~~ 
| PRODUCTS CORPORATION &; JUL 


to: 1024 NORTH KOLMAR AVENUE e CHICAGO 51, ILLINOIS 
bil- Member, Committee on Large Plastics Moldings, S.P.I. 
NG. MARCH 1953 
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AC CURRENT 
ANYWHERE 


STANDARD 
AND HEAVY DUTY 


For Inverting D.C. to A. C. : 
Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, Ad- 
dress Systems, and Radio Test Equip- 
ment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes and 
in D.C. Districts. 


VA NEW MODELS 


MNT a tact 


Va NEW LITERATURE 


“A” Battery snatesier, DC-AC Inverters 
Auto Radile V aoe” . 


IT sae eee se 


American Tetevision « Ravio Co. 
Quality Prsductt Since 1931 


SAINT PAUL 1. MINNESOTA-U.S.A 


TEMPORARY DATA ON PROPER- 
TIES OF MOLDED MATERIAL 


Specific gravity 1.97 
Water absorption, 24 hr, 

per cent, max 1.0 
Impact strength, ft-lb per 

in., min 10 
Flexural strength, psi, min 18,000 
Tensile strength, psi, min 6,000 
Tensile strength, psi 24.000 

(Fibre length= 

specimen length) 

Compressive strength, psi 

avg 17,000 

(Perpendicular to fibre) 
Compressive strength, psi, 

avg 26,000 

(Parallel to fibre) 
Distortion under heat 
Modulus of elasticity in 

tension x 108, psi 2.4 


above 450 F 


ity and a high modulus of elasticity. 

Durez 16221 Natural is supplied in 
dry form. It consists of impregnated 
fiber-glass roving in one-in. lengths. 
Other lengths may be made available 
upon request. If greater than 8-in. 
lengths are required and the quantity 
ordered is sufficient, it can be sup- 
plied with fibers oriented. In general, 
the longer the length of fiber and the 


..more jit is oriented in the. proper di- 


rection, the greater is the strength. 
The material is readily molded by 
standard compression methods; pres- 
sures of 5000 to 6000 psi are recom- 
mended. High-frequency preheating 
permits the use of lower molding 
pressures. Molding temperatures of 
300 F to 350 F are suggested, with 
the lower temperature most desirable 
for parts with thick sections. Cure 
time is only slightly slower than for 
general-purpose materials. Durez Plas- 
tics & Chemicals, Inc., 1301 Walck 
Road, North Tonawanda, N. Y. 


Circle No. 2, Reader Inquiry Facility 


HEAT-RESISTANT 
HARD RUBBER 


Based on nitrile synthetic rubber 
(Buna-N), Tempron is a hard rubber 
that has greater rigidity, heat re- 
sistance and chemical resistance than 
the hard and soft nitrile rubber com- 
pounds hitherto available. At present 
Tempron is available in several forms, 
including custom-molded parts, and 
sheets, rods, and tubes from which a 
wide variety of shapes can be ma- 
chined or fabricated. 

In chemical resistance at elevated 
temperatures, Tempron is said gen- 
erally to excel other rubber and plas- 
tics materials. At room temperatures, 
it resists nearly as many inorganic cor- 
rosives as natural hard rubber, and in 
addition, it is resistant to many organic 
chemicals which attack natural hard 


rubber, soft rubber, and plastics. It is 
resistant to oils, but is not recommend- 
ed for sodium hypochlorite or for 
strong oxidizing agents such as nitric 
acid. 

Tempron has a tensile strength of 
7,500 psi. Its heat distortion temper- 
ature is 260-275 F. As a result of its 
excellent dielectric properties, suggest- 
ed applications include use in elec- 
trical parts operating at high temper- 
atures. Tempron is available in various 
property modifications to meet specific 
design requirements. It is compres- 
sion-molded, using conventional hard- 
rubber techniques. Inserts can either 
be molded in, or inserted after mold- 
ing. Its machinability is good, though 
carbide tools are recommended for 
good tool life. Polished molds, or 
polishing operations after machining, 
give it a smooth, glossy surface. Amer- 
ican Hard Rubber Co., 93 Worth St., 
New York. 


ircle No. 3, Reader juiry Facility, page 


SEALED SOLENOID 
CONTACTORS 


Newly designed units, rated at 50 
amp, 100 amp, 200 amp and 250 amp 
(at 28 volts, d-c) are constructed in 
accordance with MIL-R-6106, meet- 
ing all requirements for hermetic seal- 
ing. 

Units can be obtained for operation 
in ambient temperatures up to 120 C. 
They equal or exceed tests for 50 g 
shock. As a result of their design, units 
can be assembled, adjusted and tested 
before sealing since the envelope is 
not a part of the contactor structure. 
The units are normally grounded but 
can be furnished inuslated from 
ground, with an increase in height of 
approximately % in. Added advantage 
is that, in view of growing need for 
increased power in aircraft circuits, 
the 50-amp Guardian contactor is in- 
terchangeable with presently sealed 
10-amp and 25-amp (power relays or 
time delay) units; the 100-amp, 200- 
amp and 250-amp units are inter- 
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electrical insulation made with 


DOW CORNING SILICONE RESINS 


give you unequalled freedom in design, still more 
power per pound, even longer life and 
greater reliability 





COATING VARNISH 
Dow Corning Silicone Varnish 994 
has over 100 times the thermal life of the best 
organic varnishes; over 3 times the life of earlier 
silicone varnishes. 


IMPREGNATING VARNISH 
Dow Corning Silicone Varnish 997 
bakes without bubbling at 300° to 400°F; 
cuts processing time to 1/4 to 1/7 the time 
required for earlier silicone 

impregnating varnishes. 


BONDING RESIN 
Dow Corning Silicone Resin 2105 
Makes it possible to produce silicone-glass 
laminates with over 100 times 
the dielectric life of the best silicone 
laminates previously available. 


KEEP PACE WITH PROGRESS ........ Ts wdos Mu 
Please send me complete data on 
PNT 


rT () Coating Varnish (] Impregnating Varnish [] Bonding Resin 


DOW CORNING CORPORATION ‘ULBAEUILES ‘evi 


FH 
Midland, michigan WYTATHIA TSS Las anes 
CL 
Washington, D.C. 





Zone 


UELARC 


The Circuit 
Breaking Plugs 
and Receptacles 
... Ratings Up to 


200 AMPERES 


The exclusive QuelAre con. 
struction provides exceptional 
protection to contacts, for safe 
use as current rupturing de- 
vices. Unique partitioned insu. 
lation provides extra long dis- 
tance between contacts and be- 
tween contacts and ground, In. 
sulating chambers completely 
enclose all contacts and form 
an are-trapping space, Galvan- 
ized cast metal housings, bake- 
lite insulation and individually 
renewable contacts insure long 
service life. 

QuelAre plugs and recepta- 
cles are available in a complete 
range of styles, 2, 3 and 4 
pole types—grounded through 
shell or extra pole. Housings 
with threaded cap, plain cap or 
hinged spring door. Ratings 
20, 30, 60, 100 and 200 am. 
peres, 250 volts DC, 600 volts 
AC. Consult your Pylet Cata- 
log 1100, Bul. 1140-2 for com. 
plete listings. 


CONDUIT FITTINGS * FLOODLIGHTS 
THE 


rssestice 


changeable with AN 3350 and AN 
3370 contactors. 

These units are interchangeable 
both mounting wise and dimension 
wise. Interchangeability permits con- 
version of older aircraft to move 
modern sealed circuit requirements. 
Wrongly set torque wrenches up to 
30 per cent in excess of specification 
will not damage relay or seal, Also, 
contactors are constructed to be wired 
from the top, thus avoiding difficulties 
of inaccessibility during installation, 
with the resulting loss of nuts and 
bolts into areas that make retrieving 
highly difficult. Special units are avail- 
able with an insulation that resists 
damage during installation. Resonance 
of contactors meet MIL, AN, and JAN 
requirements for all jet aircraft. They 
are said to meet or exceed MIL R- 
6106, MIL-R-5757, JAN and AN spe- 
cifications, and will meet or exceed 
all contemplated MIL-R requirements. 
Guardian Electric Mfg. Co., 1621A 
W. Walnut St., Chicago 12. 
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MAGNETIC STARTERS 


New line of NEMA Size O magnetic 
starters, contactors and relays incorpo- 
rates a five-unit construction. A wrap- 
around cover pulls off, fully exposing 
the front and both sides of the unit for 
180-deg accessibility. The five inde- 
pendent parts consist of two contact 
blocks, a magnet coil, an armature and 
a 3-coil or 2-coil overload relay mount- 
ed on a steel panel. Each part can be 
removed from the front without dis- 
turbing any other part. 

Line features a 3-coil, adjustable 
overload relay permitting 4 ratings 
from each heater coil by changing its 


position. This adjustability provides 
protection within 3 per cent of full 
load motor rating. The 3-coil over- 
load is also said to offer better pro- 
tection against single phasing where 
unbalanced or unstable line conditions 
may occur. The double-break contacts, 
made of silver alloy, can be inspected 
by pulling off a snap-on cover; the 
contacts can be removed without tools. 
The complete contact block can be 
removed by loosening 2 screws; the 
overload relay by turning 2 screws. 
The armature, which pivots on rolling 
bearings, and the magnet coil may be 


replaced without tools. The complete 
panel, with all units assembled, can 
be taken out of the metal case by loos- 
ening 3 screws. All terminals are 
angled to face front, and are equip- 
ped with solderless connectors. Cut- 
ler-Hammer, Inc., 315 N. 12 St., Mil- 
waukee 1, Wis. 


Circle No. 5, Reader Inquir } y, page 227. 


PERMANENT-MAGNET 
MOTORS 


Design of new line of permanent- 
magnet motors, the BYLM 40000 
series, incorporates a symmetrical arm- 
ature winding that is said to provide 
true electrical balance, superior com- 
mutation, low r-f noise interference, 
and higher efficiency. Motors can be 
used as generators, dynamotors, fan 
and blower drives, rapid transfer 
switches, and for other applications. 
Typical power output at 26 volts for 
standard motors in this frame size 


varies from approximately 35  milli- 
horsepower at a short duty cycle to 
approximately 5 millihorsepower at 
continuous duty. Motors for 6 to 115 
volt d-c operation can be supplied. 
Speeds obtainable range from 5,000 
to 20,000 rpm. Dynamic braking stops 
motor trom 10,000 rpm in approxi- 
mately 10 revolutions. BYLM 40000 
frame size has a 1-% in. diam and is 
246 in. long. Weight is approximate- 
ly 7 oz. Barber-Colman Co., 1216 
Rock St., Rockford, Ill. 
rcle No. 6, Reader Inquiry Facility, page 227. 


HERMETICALLY SEALED 
RESISTORS 


Hermetically sealed resistors, Series 
1160 and 1161, feature shock-resistant 
construction and provide complete 
protection from corrosion, fungus and 
other harmful effects of extreme hu- 
midity and temperature. Applications 
include use as resistor elements in 
bridge networks, in voltage divider 
circuits, in attenuation networks, and 
in other circuits. Resistor windings, 
either spool or card type, are supplied 
with various types of wires, depending 
upon the resistance and temperature 
characteristics required for the speci- 
fic application. Temperature coeffici- 
ents as low as 20 parts per million 


1388 N. Kostner Ave., Chicago 51, Ill. 
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& 
This remarkable 


relay protects 

against overloads 

...has inverse 
time delay... 


Here is an overload relay that combines 
extremely high speed operation under dan- 
gerous conditions with inverse time delay 
to allow for starting inrush or harmless, 
momentary overloads. 

HEINEMANN Silic-O-Netic® Overload 
Relays put protection on a definite basis. 
They always carry the rated load regardless 
of ambient temperature ... always actuate 
with time delay at 125% of rating... always 
actuate instantaneously at eight times rating. 

This degree of performance available only 
in HEINEMANN Silic-O-Netic Overload 
Relays allows you to build-in the positive 
protection of your products. 


Send for Bulletin 5101. 


ELECTRIC COMPANY 
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are available. All windings are arti- 
ficially aged to insure sti tability and 
may be obte ained with accuracies as 
close as +0.05 per cent. The high 


stability re ssults in no appreciable vari- 
ation in resistance or accuracy with 
long use. Spool-type resistors are non- 


Where 


inductively wound. card-type 





windings are employed, the frequency 
range is limited by the particular de- 
sign; the usual range is from 0 to 10 
mc. 

The resistor elements are securely 
mounted in a drawn brass case. Con- 
nections are brought out through fused 
glass seals, soldered in the case. The 
drawn brass cover is structurally sup- 
ported, and solder-sealed after the 
removal of all moisture. A specially 
designed mounting bracket, supplied 
with each unit, permits vertical, in- 
verted or horizontal mounting to the 
panel or chassis of the instrument. 
The unit will withstand 200-hr salt- 
spray tests. The Daven Co. Dept. HR, 
176 Central Ave., “tee 4, N. J. 
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TEMPERATURE CONTROL 


Small temperature control suitable for 
use in heating and air-conditioning 
and other applications, has an operat- 
ing range between —300 and 300 F. 
Control operates on the principle of 
differential expansion of solids. The 
temperature sensing element consists 
of a high expanding outer tube and a 
low expanding inner member. The 
relative motions of these, caused by 
temperature changes, is multiplied by 
a lever which actuates a Micro Switch. 

dial graduated 1 to 10, together 
with an adjusting screw with pointer 
and a locking set screw, are provided 
for changing the temperature settings. 
A waterproof housing of cast alumi- 
num with gasketed joints gives full 
protection to the instrument. For wir- 
ing there is a %-in. IPS hole in the 












side of the lower half of the housing. 


Because the control operates by differ- 
ential expansion of solids, as long a 
tube as is practicable is used in the 
heated or cooled space. Standard tube 
lengths are 5 in., 10 in., and 15 in., 
with the 10 in. length recommended 
for most applications. With a brass 
tube of this length, an operating differ- 
ential of +'% F can be obtained in 
most installations, The longer and 
shorter tubes will decrease or increase 
this proportionally. Standard tube di- 
ameters are % in. and % in OD. Fit- 
tings for mounting the instruments are 
available with the %-in. OD tubes. 
The Micro Switch has snap-acting con- 
tacts rated by Underwriters Labora- 
tories for 15 amp, 125-250-460 volts, 
60 cycles. Any one of three switch 
actions may be specified: normally 
closed (opens on temperature rise) ; 
normally open (closes on temperature 
rise); or single pole double throw. 
Burling Instrument Co., 5 Vose Ave., 
South Orange, nN. J. 
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MINIATURE THERMOSTAT 


Miniature Thermoswitch is available 
in both rectangular and cylindrical 
models for temperature control and 
overheat detection in instruments and 
precision mechanisms where minimum 
volume and weight are important. De- 
pending on the thermal and electrical 
characteristics of the particular sys- 
tem, temperature control to within 1 
F is attainable, since the inherent ther- 
mostat sensitivity is actually less than 
1 F. Either model may be set at any 
temperature in the range from 0 to 
200 F by turning an adjusting screw. 
A high resistance to vibration permits 
the miniature units to maintain ac- 
curate control under oe condi- 
tions of 5 g at 50 to 500 c Both 
the rectangular and cylindrica per 


&, © < 


nig rated at 2.5 amp at 115 volts a-c, 
or 2 amp at 28 volts d-c. The electrical 
contacts of both models open when 
rising temperature reaches the set 
point. The body dimensions of the 
rectangular thermostat are % x % x 
49 in. The cylindrical model has a 
body diameter of %4 in. and is %z2 in. 
thick. Various types of mountings are 
available for both models. Fenwal, 
Inc., 10 Pleasant St. Ashland, Mass. 
Circle No. 9, Reader Inquiry 


TAPE RESISTORS 


Facility, page 227. 









Tape resistors, developed at the Na- 
tional Bureau of Standards, are now 
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NICKEL SILVER ZE SPHERICAL 
CAM 9¢ BEARING 6¢ 





BRONZE YOKE LINK 14¢ 


IRON HUB SPROCKET 85¢ 
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“DON’T YOU THINK 
IT'S TIME WE GOTA 

TENNEY ; 
T-H CHAMBER ?’ 





With full program control to meet all 
Government Specifications, Tenney TH Cham- 
bers are designed to simulate constant or 
varying climatic conditions for testing elec- 
tronic components, communications equip- 
ment, instruments, and similar units. Relative 
humidity is automatically maintained from 
20% to 95% through a temperature range of 
+ 35°F. to + 180°F. Minimum dew point 
is 33°F. Controlled variations can be repeated 
periodically and various periods of repetition 
can be supplied. Within the approximate 
range of the operating cycle, any value of 
humidity and dry-bulb temperature—in either 
constant or scheduled program — may be 
attained. 

Interiors and exteriors stainless steel; 
chambers fully insulated to resist high heat. Condi- 
tioning equipment integrally mounted within the chambers with 
separate panel controls outside. Interior shelving adjustable on 
l-inch increments. Other features: interior drain, heavy-duty refrig- 
erator type hardware, vapor-tight door seals, and 2-inch side ports. 


SPECIFICATIONS 


Model Inside Outside No. of Common 
No. Dimensions Dimensions Doors to all 
(in inches) (in inches) Models 
W D H W D H Accurately calibrated thermo- 
TH-10 22x19 x 48 28 x 25x74 1 static controllers. Air circulating 
blowers for uniform air move- 
TH-18 42 x 18 x 48 48 x 25x74 2 ment. Current: 110-volt, 60 
TH-27S 36 x31x36 43x 45x66 cycle, single phase. 
TH-30 42x 24x 48 48 x 31x74 2 Stainless steel interior and 
TH-37 48 x 24x 48 54x31x74 2 exterior. 


INSTRUMENTATION 
Standard: Accurately calibrated indicating thermostatic controllers. 
Special: (at extra cost) Cycling, recording, and special instrumentation available 
for all models. Thermopane viewing window. Terminal Pads. Cams to 
meet specific cycle requirements. 


For further information write: 


7 
e\, 
ae 





ENGINEERING, INCORPORATED 
Dept. AA, 26 Avenue B, Newark 5, N. J. @ 8586 


Los Angeles Representative: GEORGE THORSON & CO. Chicago Representative: SPARTAN ENGINEERING CO. 
Engineers and Manufacturers of Automatic Environmental Test Equipment 
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available commercially. Rated at ™% 
watt at 200 C, the tape resistor can 
be used in computers and other elec- 
tronic equipment. The uncured resis- 
tor is adhesive, 42 by 0.15 in. and is 
applied to the wiring on a_printed- 
circuit base. Curing at 300 C bonds 
the resistor firmly to the base. For 
bases such as etched plastics, which 
will not stand cure temperature, a 
pre-cured style having ribbon leads 





for soldering has been developed. Both 
styles are available in values from 100 
to 1,000,000 ohms, with tolerances of 
~10 and +20 per cent. Size, shape. 
and layout when applied on a_ base 
are dependent on individual require- 
ments. The precured type is 1-%¢ in. 
long x 0.15 in. wide; thickness is 
about 15 mils. Weight of 0.15 gram 
and pull strength of over 2 lb make 
the resistor useful in equipment having 
excessive vibration. Hansen Electron- 
ics Co., 7117% Santa Monica Blvd., 
Los Angeles 46. 
No. 10, F 


HERMETICALLY SEALED 
CONNECTORS 
Two new series, KH and RKH, have 
been added to hermetically sealed 
lines of connectors. The new plugs 
and receptacles, similar in construction 
to the GSO2 and GSO6 (AN type), 
are designed for use with relays, posi 
tion indicators, instruments, and other 
applications. Feature of the steel shell 
common to the K and RK types, is 
the heavy-duty special Acme thread. 
KH receptacles mate with standard 
K plugs, and RKH plugs with stand- 
ard RK receptacles. Vitreous insula- 
tors, with contact terminals, are fused 
to pins and shells, creating a hermetic 
seal. The KH connectors will with- 
stand 200 to 900 psi, depending on 
size and contact complement. Temper- 
ature operating range varies from 
-320 F to 600 F and, under emer- 
gencies to 1000 F if mating fitting 
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a 
The ELLIOTT CROCKER-WHEELER 
ve 
ed gy The bonded metal brake linings of the C-W Here is a brake you can depend upon to do 
= brake give greater friction for quicker stops, its job day in and day out with true Crocker- 
2). greater wear resistance, complete immunity to Wheeler reliability. Available as part of any 
= climatic conditions, oil or grease, and long serv- | C-W integral motor, or separately for mounting 
el ice with no change in retarding torque. on NEMA D flange motors, frames 203-326, or 
1S 
ad. The unusually short overhang of the C-W C face motors, frames 364-405. 
urd . , a ae 
nd- brake provides maximum rigidity and the com- GET BRAKE MOTOR BULLETIN SL-610-1, 
e. pactness that adapts it to limited space —a vital Dept. EM, Jeanette, Pa. 
aie feature on machine drives. The magnetic action  4ddressing your request 
“a : ree to Elliott Company, 
= which releases the brake is instantaneous and Dept. EM, Jeannette. 
ail powerful. The entire mechanism is completely Pa. 
‘om enclosed in an easily removable cover. 
er- 
ing 
{ fo— 
For large motors: RIDGWAY DIV., RIDGWAY, PA. 
CROCKER-WHEELER DIVISION  Piants at: JEANNETTE, PA. « RIDGWAY, PA. 
AMPERE,N.J.¢ SPRINGFIELD, O.eNEWARK,N. J. W2-2 
AMPERE, N. J. DISTRICT OFFICES IN PRINCIPAL CITIES 
ELLIOTT APPROVED SERVICE SHOPS COVER THE COUNTRY 
NG | MARCH 1953 
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IN THOSE EXTRAORDINARY APPLICATIONS 
WHERE DEPENDABILITY AND PRECISION COUNT 







A “LOCATOR” FOR 
SURGERY 


The Kirby-Thurstone Cholelithophone 
Kgl is an ingenious electro-acoustic device for 
the detection and location of gallstones 
in the common and hepatic ducts. This 
fine aid to surgery is a joint development 
of the University of Pennsylvania 
Hospital and Pennsylvania State 
College. The precise and depend- 
able instrument is manufactured 
by Centre Electronic & Mfg. Co. 
CHICAGO Sealed-in-Steel trans- 
formers are specified and used 
exclusively for the completely 
dependable performance 
required of the instrument. 




















C-TYPE 


Sealed-in- 
Steel, with 
leads and / 
flange mount & 





SAFETY FOR A 
ta 


Photo Courtesy 
Newport News ‘i ° 
Shipbidg & Ory The S. S. United States—last word in 
Dock Co Superliners—incorporates every known sea- 
going safety device. Among its electronic 
safety features is the Announcing System 
Amplifier, designed and built by Electronic 
Engineering Company, Inc., of Norfolk, 
Va. The power transformer specified 
and used in this super-dependable 
amplifier is by cH1cAGo. Where 
dependability is an absolute 
requirement, you'll find 

<< . s CHICAGO—the world’s 
eee ‘ ° toughest transformers. 



















S-TYPE «ga 


Sealed-in- is 
Steel, with lug 
terminals and 

flange mount 






Free "New Equipment” Catalog 


You'll want the full details on CHICAGO'S New Equipment Line, 
covering the complete range of ‘‘Sealed-in-Steel"’ transformers for 
every modern circuit application. Write for your Free copy of 
Catalog CT-153 today, or get it from your electronic parts distributor. 


CHICAGO TRANSFORMER Sd ailic ©” Export Sales Div.: 
DIVISION OF ESSEX WIRE CORPORATION ere ao 


3501 ADDISON STREET, CHICAGO 18, ILL. CABLE ADDRESS: 
HARSHEEL 
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Scheel International, Inc. 


and finish are expendable. Connectors 
meet MIL-C-5015 vibration and ther- 
mal shock tests. Various flanges may 
be adapted to the KH receptacle to 
meet mounting requirements. One 
RKH plug has a Dural coupling nut, 
Eyelet type terminals are standard. A 
wide variety of contact arrangements 
is available, with some limitations in 
size and larger numbers of contacts. 
Cannon Electric Co., 3209 Humboldt 
Street, Los Angeles 31. 

Circle No. 11, Reader Inquiry Facility, pag 


MULTIPLE SWITCH 
ASSEMBLIES 


New series of small multiple rotary 
switch assemblies are adaptable to a 
wide variety of either a-c or d-c 
switching applications. Included in 
the series is a ganged assembly of 
seven V3 type basic switches with 
SPDT contact arrangement. Each V3 
basic switch measures only 142 x 5s x 
1-2 in.; the entire assembly measures 
l-¥2 x 1-58 x 4-%4 in. The assembly, 
catalogue listing 7AS71, features ex- 
ceptional resistance to vibration, with 
pivoted cam followers that accurately 
maintain their adjustment. Cam com- 
binations can be used to give any 
desired sequence of circuit control or 
switching arrangement. The d-c rating 
of the 7AS71 assembly for inductive 





and heater load is: 30 volts, 10 amp 
at sea level; 30 volts, 6 amp at 50,000 
ft. The a-c rating for inductive and 
heater load is 125 or 250 volts, 10 
amp. Current ratings are based on a 
maximum permissible temperature 
rise of 65 C. Inductive load ratings 
were determined by using AN3179 
inductors. Other variations of the 7AS- 
71 assembly are available in from 
three to eight gang assemblies of type 
V3 type SPDT basic switches and 
from two to eight switching positions 
at 45 deg angular rotation between 
positions, Micro, Div. of Minneapolis- 
Honeywell Regulator Co., Freeport, 
I}. 


No. 12, ke 


HEAVY-DUTY VARIABLE 
SPEED DRIVE 

New type KFEB double-reduction 20- 
and 25-hp Speed-Trols with speed 
variation of 2:1, 3:1 and 4:1 are self- 
contained heavy duty electric power 
drives providing infinite variable speed 
in the low speed ranges. Type 364 
KFEB with a 20-hp rating is avail- 
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She Quality Name for 


COMBINATION 
SLOT INSULATION , 


Varslot is made from 100 percent rag paper 
combined with “Vartex” black bias 

varnished cambric. This product is characterized 
by its unusual flexibility, toughness, 


and high dielectric strength. 


® Complete test data 


available on request 


® Agent in all principle cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT *© WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck 
Varnished Fiberglas 


Silicone Varnished Fiberglas 
Silicone Rubber Fiberglas 

Silicone Varnish & Rubber Asbestos 
Synthetic Resin Extruded Tubing 





Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot” Combination Slot Insulation 
1953 
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BRUSH ELECTRONICS 


PIEZOELECTRIC MATERIALS” « 








THE STORY OF A NEW SCIENCE 
Can it help you improve your products ? 


RESS OR SQUEEZE piezo-electric materials, and they generate 
electricity. Conversely, charge them electrically and they 
change in dimension. 


The use of such materials, in conjunction with electronic circuits, has 
created a virtually new science... Piezotronics. Modern Piezotronic 
systems enable manufacturers of dictating equipment and hearing aids 
to streamline their products. They help the Navy detect submarines, 
and inspectors detect flaws in materials. They provide a ‘“‘memory”’ 
for computing machines, and a power source for users of ultrasonics. 


Brush, the world’s leading producer of man-made piezo-electric 
materials, has prepared this informative 24-page booklet describing 
Piezotronics, its many functions, and its broad application. Mail this 
coupon now for your copy of “‘Piezotronics’’. . . it may spark the 
product-development idea you have been looking for. 


formerly 
INDUSTRIAL AND RESEARCH INSTRUMENTS 


ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 
ULTRASONIC EQUIPMENT 





BRUSH ELECTRONICS COMPANY, DEPT. SS-3 


Please send me 3405 PERKINS AVENUE + CLEVELAND 14, OHIO 


FREE COPY 


I ccthninmncns 


Company 


of 24-page illustrated 
booklet Title -- 


“PIEZOTRONICS” Ange ener 


|) 








COMPANY 


The Brush Development Co. 
Brush Electronics Company 
is an operating unit of 
Clevite Corporation, 








able with maximum speeds ranging 
from 176 rpm to 42 rpm and type 
365 KFEB with a 25-hp rating, has 
speeds ranging from 176 to 64 rpm. 
The drip-proot and splash-proof mod- 
els feature direct-through ventilation 
system. The totally enclosed, fan- 
cooled model provides a dual cooling 
system for internal and external cool- 
ing. In this latter model, air inside 
the motor is continuously circulated 
by a large diameter internal cooling 
fan through air passages between the 
motor housing and stator, over the 
motor windings, and through open- 
ings in the motor. Heat from the motor 
is dissipated by the triple action of 
convection, conduction and radiation 
to the outside of the motor. Much of 
the heat is carried off by a continuous 
How of cooling air forced over the 
motor housing by an external fan. 
Sterling Electric Motors, Inc., 5401 
Anaheim-Telegraph Rd., Los Angeles 
99 
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GANGED POTENTIOMETER 


New 1%-in-diam multiple-section po- 
tentiometer, is available in assemblies 
of from one to six sections, with a six- 
section unit requiring an operating 
torque of 0.6 oz-in. Assembly of sec- 
tions is made without external clamps 


“i 





or bolts, and a solid stainless steel 
shaft is used to couple the movable 
arms of each section. Mechanical 
shaft rotation is 360 deg continuous. 
Electrical contact angles can be ob- 
tained up to 360 deg. Resistance 
values from 500 to 70,000 ohms per 
section are available and each section 
dissipates two watts at 25 C. Standard 
linearity tolerance is +0.5 per cent for 
each section; non-linear outputs are 
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Heavy metal parts now shipped in 


ARDBOARD instead of 
00D-thanks to new tape! 


New Polyken High Tensile Tape 
slashes shipping costs for 
Hawker Manufacturing Company 







The Hawker Manufacturing Company of Dayton, 
Ohio, knew they could save important money if their 
steel lathe parts could be shipped in cardboard cartons 
instead of wooden crates. The problem was to find a 
satisfactory way to close and reinforce these cartons. 


They tried banding, but the bands cut or crushed 
the cartons. Besides, the banding was hard to handle, 
bulky to store, and its application demanded special 
tools. The high tensile tapes they tried didn’t hold. 
They split, rolled at the edges and didn’t provide any 
resistance to weather. 

Then Polyken introduced a new high tensile tape 
. . . the on/y high tensile tape with a plastic-coated cloth 
backing. Hawker used it, found it did the job with 
complete satisfaction. 

Here’s why new Polyken High Tensile Cloth-Backed 
120-pound cartons are quickly, easily and neatly sealed Tapes can solve similar problems for you: 
for shipment with Polyken High Tensile Tape No. 360. 


This is the only high tensile tape with non-split 
cloth backing—plastic coated to resist weather. 
Excellent adhesive quality fuses tape to the carton 
without Cutting or crushing—provides sure, last- 
ing hold without creep or edge roll. 


ow is fast—6 times faster than banding— 
and no special tools are needed. 


The tensile strength: 240 pounds per inch of width. 


Two new tapes now available: Polyken High 
Tensile Tape No. 360—Gloss black—To reinforce, 
hold, bundle and palletize. Polyken High Tensile 
Tape No. 361—Gloss white—NON-STAINING 
—To secure appliance doors, tops, grills, etc., 
without staining or marring finish. 


This is just another example of the way business is 


: finding new money-saving uses for the new Polyken 
Polyken High Tensile Tape anchors steel feed rolls and tapes. Use the coupon for samples and complete in- 
sleeve parts for turning lathes inside cardboard cartons. formation. 


INDUSTRIAL TAPES 


Department of Bauer & Black 
Division of The Kendall Company 


Street Address 


ee State 





TAROOED 16 YOL2 C8. T-”~-—-—~“<3<XXT::l ee 
| Polyken Dept. EMC 

® s& | 292 West Adams St., Chicago 6, Illinois 
& | For physical properties, samples and further information 

on Nos. 360, 361 and other Polyken Tapes, please | 
send me your FREE BOOKLET, Tape is a Tool. | 
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CONTINENTAL 


MINIATURE, SUB-MINIATURE AND POWER PRECISION CONNECTORS 


CONNECTOR 


News 








NEW SUB-MINIATURE 


30% SMALLER 


Without Sacrificing Pin Diameter 


Here’s the way to solve 
your sub-miniature con- 
nector problems without 
getting the usual com- 
plaints from Production 
because of special sub- 
standard wiring require- 
ments, misalignment due 
to bent or broken contacts, 
and damaged moldings. 


-040 DIAMETER CONTACT PINS 


Although the unit itself is a full 30% 
smaller than our Series 20 miniature Con- 
nectors, the Continental Sub-Miniature 
Rectangular Series SM-20 Connectors 
feature the same husky .040 diameter con- 
tact pins — precision machined phosphor 
bronze and assembled in a unique floating 
arrangement to insure self-alignment of 
each individual contact for reduced engage- 
ment and disengagement force. POSITIVE 
POLARIZATION is achieved with the use 
of a reversed guide pin and guide socket. 


NO SPECIAL WIRING NECESSARY 


This new SM-20 Series, the only sub-minia- 
turized connector that will stand up under 
a continuous 5 amp. operation, requires 
no special wiring. Unlike other sub-minia- 
tures, SM-20’s use #20 AWG wire, thus 
avoiding the necessity for soldering sub- 
standard wires. 





24 HOUR DELIVERY ON A VARIETY 
OF STOCK CONNECTORS 


SM-20’s presently can be supplied within 
24 hours with either 11 or 20 contacts, and 
a choice of molding compounds...choice of 
mineral filled flame-resistant, high strength 
Melamine insulation, Plaskon glass rein- 
forced alkyd type 440A, or Diallyl Phthalate 
type 1-501. All these stock SM-20 models 
have been designed to withstand the same 
adverse field conditions under which the 
popular miniature Continental Series 20 
has been tested and approved by leading 
manufacturers. 


CUSTOM MODELS AVAILABLE 


Our engineering staff will be pleased to 
discuss your particular sub-miniature 
application problems. Sub-miniature con- 
nectors other than our stock designs deliv- 
ered within 6 weeks. Please write for 
Bulletin S-M to DeJur Amsco Corporation, 
Dept. E-1, 45-01 No. Blvd., Long Island 
City 1, N. Y. 


VISIT US AT BOOTH 4-125, I.R.E. SHOW 





Continental Connectors 


DeJUR AMSCO CORPORATION 


t On G 'StaAN OD S. Fie F 1 


RED YORK 










available on special order. Operating 
temperature range is from —54 to 71 
C. Unit can withstand an acceleration 
of 50 g applied along any axis. G. M. 
Giannini & Co., 117 E. Colorado St., 
P. O. Box N, Pasadena 1, Calif. 

ircle No. 14, Reader paqe 
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COAXIAL CONNECTOR 


Small coaxial connector is now avail- 
able for use with instruments, poten- 
tiometers and other applications. Con- 
nector is completely assembled with 
single conductor cable which has been 
treated with conductive materials re- 
ducing the self-generated noise by a 
factor of 90 per cent. The Microdot 
connector and associated cable is us- 
able at frequencies up to 1000 mc 
in short lengths with minimum inser- 
tion loss. The manufacturer states an 
insertion loss for 3 ft of cable and 2 
complete male and female connectors 





of 0.9 db at 400 mc. Use of Teflon 
insulation for both cable and connec- 
tors makes possible operation from 
—65 to 300 F. Dimensions are: 0.220 
in. diam, length, 0.85 in. (male and 
female) with '°42 in. mounting thread. 
Vibration and moisture lock are pro- 
vided through the use of O-rings. 
Associated couplings are available for 
use as chassis feed-throughs and for 
extending cable lengths. Microdot 
Div., Felts Corp., 1826 Fremont Ave.. 
South Pasadena, Calif. 
rcle No. 15, Reader ry | ity, page 227 
ELECTRIC RANGE WIRE 
By combining copper with iron, Cop- 
perweld wire has the non-corrosive 
properties of one and the strength of 
the other. Molten-welding joins the 
copper covering to the steel core. 
Wire is now being supplied under the 
Label Service Procedure of Under- 
writers’ Laboratories, Inc., for use in 
electric ranges. It is available in two 
degrees of conductivity: 40 per cent 
and 30 per cent. This refers to the 
fact that 40 per cent conductivity 
Copperweld, for example, has 40 per 
cent of the conductivity of solid cop- 
per wire of the same diameter. (On 
40 per cent conductivity wire the 
minimum thickness of copper is ap- 
proximately 12% per cent of the wire 
radius; on 30 per cent conductivity, 
it is 10 per cent.) In many cases, Cop- 
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Important savings at Eureka-Williams Corp. because 


ALL drawings are 

reproduced on 
Kodagraph 

utopositive Paper 





Positive photographic intermediates are produced directly, with- 


In print production...no wear-and-tear to —_ original drawings, will not smudge or lose line 
valuable originals. The Eureka-Williams density with repeated printings... will produce 


Corp., Bloomington, IIl., protects its ever- _ highly legible prints time after time. Further- 
growing investment in drafting time and dollars —_ more, their dense photographic black lines and 
by using low-cost Kodagraph Autopositive in- evenly translucent base permit running the 
termediates to obtain the desired number of _ prints at uniform, practical speeds. Which adds 


shop prints. These intermediates, unlike the to the convenience—and the economy. 


Williams oil burners, furnaces, and 
vacuum cleaners are being modified con- new design . . 


used to boil 3 days of drafting time down 


for exposure; standard photographic solutions for processing. 
out the negative step. A standard print-making machine is used A fast, easy room-light operation that saves time and money! 


In drafting... revisions made 7 times 3. From this, another Autopositive inter- 
faster. The basic designs for Eureka- mediate is made. 


4. Then the draftsman only has to add the 
. and a new “file original” 
stantly for the production of various mod- is ready. From it, additional Autopositives 
els. Here’s just one way Autopositive is can be made for print production. 


i IE Ree, Costs are also cut by making 


- ‘ Autopositives of office records, 
1, An Autopositive intermediate is made of 


at : and other non-translu- 
the drawing which is to be revised. 


cent records which are 
2. The draftsman deletes the unwanted parts unsuitable for use as 
of this print with a razor blade. print-making masters. 





[Xodagraph /Autepesitive taper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


—_——_.-————-—— MAIL COUPON FOR FREE BOOKLET -—————-—-—-—-—- — / 


EASTMAN KODAK COMPANY, 
industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


Learn how thousands of 
companies are simplifying 
routines with Kodagraph 
Autopositive Paper, which 
you, or your local blue- 








printer, can process Name —____ Position 
quickly, at surprisingly low eee 
= al € Pang anaes es ” 
cost. Write for a free copy s 
of “New Short Cuts and Street 
s ”> ee ae _—s ee 
Savings. 
aii annie eee Gentes 
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BB Lesuletieg News 


News of G-E electrical insulating developments that can be im- 
portant to your business. 


FOR HIGH OIL RESISTANCE IN A 
BLACK BAKING VARNISH, USE G-E 9470 


A High-Gloss Varnish That Also Offers Top 


Protection against Heat, Moisture, and Dirt 





G-E 9470 is an asphaltic-drying, oil-type, electrical, insulating black- 
baking varnish. It is designed for treating electric apparatus and 
parts where flexibility is required—as well as resistance to heat 
oil, dirt and moisture. 


G-E 9470 bakes to a hard, glossy finish, and is excellent for: 


impregnating and Coating Fabric —wherever you use cotton, rayon. 
orlon, glass, or other materials for w rapping field and sister coils. 


Treating Coils—to protect armature and field coils from physical, 
chemical, or electrical damage. . 


Treating Assembled Units—such as completely assembled arma- 
tures or fields, for protection against operating hazards. 


General Electrical Protection —wherever you have electric equip- 
ment exposed to heat, oil, moisture, and other harmful elements. 


¢ rn i" ir" nal 


Wy 


sy 
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For further information about G-E 9470. write: General Electric Company, 
Section 328-2A, Chemical Division. Pittsfield. Mass. 


Go cane foul four confidence im — 
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MOLTEN-WELDING 
MAKES THE TWO METALS 
INSEPARABLE 


perweld wires can replace copper 
wires, size for size. Its strength is of 
importance at points where heating 
elements are lifted from the range 
for cleaning purposes, and where 
leads are subject to bending and vi- 
bration. The Radix Wire Co., Box 
4292. Noble Branch, Cleveland 17, 
Ohio. 

Circle No. 16, Reader Inquiry Facility, page 227 


VARIABLE MINIATURE 
CAPACITOR 

Variable capacitor, type MAC, pro- 
vides the low minimum capacity es- 
sential for use as a trimmer in the 
VHF range. Its silicone-treated steat- 
ite base is only %4 x % in. The rotor 
and stator are soldered assemblies of 
brass which are later silver-plated for 
low losses. Design makes use of a 
silver-plated beryllium-copper wiper 
rotor contact. Rotor and stator ter- 
minals are positioned to permit short 
leads. The threaded bearing is_pro- 
vided with flat sides to permit single 
hole mounting without turning. Units 





are available for requirements be- 
tween 1.4 and 19.6 mmf. Hammar- 
lund Manufacturing Co., Inc., 460 
W. 34 St., New York 1. 

Circle No. 17, Reader Inquiry Facilit 


INDUSTRIAL FINISHES 


Applications of a line of flushed colors 
include use on electrical appliances, 
including refrigerators; ranges and 
washing machines. The vehicle em- 
ployed in the colors is a medium-short, 
soya bean oil alkyd resin. It contains 
36 per cent phthalicanydride, chosen 
because it is fast-drying, has a good 
initial color, and good color-retention 
qualities, when subjected to elevated 
temperatures. Another basis for its 


ELECTRICAL MANUFACTURING 


n 
d 


“4 





think of CENTRAL 


ALL HEADS STYLES * ALL METALS 


RESEARCH —Central’s “perfect impression” of the famous 
Phillips recess is the result of many years of independent 
research in recessed head design and testing. 


KNOW HOW-$Central’s “perfect impression” of Phillips 
recessed heads, produced burr-free to hairline tolerances on 
high-speed machines, guarantees superior performance. 


QUALITY — Top grade ferrous and non-ferrous materials hold 
the perfect burr-free impression. Central’s deep recess adheres 
independently to the driver tip for easy-one-hand driving. Use 
all types of manual or power drivers with Central Phillips re- 
cessed head screws for quick, positive engagement and fast, 
wobble-proof driving to insure mar-proof assemblies. 





CHICAGO, ILL. 


ss 


‘You Can Depend on Central’’ 


yee 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 E. ELEVENTH ST., LOS ANGELES 23 , CALIF. © 149 EMERALD ST., KEENE, N.H 
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selection is the vehicle’s wide range 
of compatibility with other resins. The 
colors are applied by spraying, dip 
| ping, roller-coating or electrostatic 
| spray and are suitable for either air- 
dry or bake-dry finishing. A complete 
range of 25 organic and inorganic 
colors, including anatase and _ rutile 
titanium dioxide pigments, make up 
the new line. They are available in 
55-gal and 35-gal drums, and 5-gal 
pails. The Hilton-Davis Chemical Co., 


Augat Adjustable Tu be Clamps Div. of Sterling Drug Co., Inc., 2235 


Langdon Farm Road, Cincinnati, 


are 3 ways more dependable! ci 


rcle ®. 18, Reack nquiry Facility, page 227 


1. Made of 18% nickel silver for greater fatigue value, 


SADDLE-LOOP LATING 
tensile strength and durability. ne wEAT 


; ELEMENT 

2. Available in an endless variety for standard and special = 
type tubes. “V"-saddle loop heating element has 
3. Rigidly tested; meets all requirements of government oe applications electrically heat- 
specifications ed appliances, particularly on laundry 
wre 4 , nensueieies temeeens driers. Manufactured with insulator 
1001 ; 2.185 — 2.250 support construction, it is designed to 
See eee. withstand high temperature radiant 


MON fs oe. kg: oh us hr eT oi ca heat applications and is built to resist 
a a eee 
ee ee eer 
SD hr be ee Se Ree: ee Ce Se es we te ee ee 
1022 1.150 — 1.375 


AUGAT BROS. INC. 


31 PERRY AVENUE * ATTLEBORO, MASS. 








vibration and thermal shock. The ele- 


Millions of Contacts ment affords a well-protected banded 
ae ; . . bushing, and gives instant heat. H. W. 
ns without Faltering Tuttle and Co., 259 W. Maumee St., 


Adrian, Mich. 
P a O V E D a a : | . ii 


ROUGH, TOUGH JOBS HERMETICALLY SEALED 





eo RELAYS 
Durakool pressurized all-steel mercury tilt 
S As a result of redesign, new per 
WITHSTANDS switches have more than made good on wh at formance characteristics for Series R 
may have seemed like extravagant claim a hermetically sealed, miniature aircraft 
HIGH few years ago. The list of Durakool successes 


type 4PDT relays provide a_ wide 
range of variations. Relay is 1.6 cu in., 
weights 3.76 oz, and has an operation- 
al shock resistance to up to 50 g and 
higher. Temperature range extends 


grows each year. Seven sizes, | to 65 amperes. 
TEMPERATURES 3 to 4 weeks delivery. Your production sched- 
ule is met. 


See telephone directory for local distributor or write 


i . | from —65 to 200 C; interelectrode 
4 i DURAKOOL, INC.— Elkhart, Indiana capacitance is less than 5 mmf be- 


| 
| tween contacts and case, and _ less 
ALL-STEEL | than 2-’% mmf between contacts, even 
’ MERCURY with plug-in type relay and socket. 
iy f oe G Ol; At 30 g operational shock resistance, 
Swtitche?d- sensitivity approaches 100 millwatts. 
Relay has contact ratings available to 
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POWDER 
PARTS BY 
MORAINE 
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you cant learn 
this business 


overnight 





After more than a quarter-century spent in making metal 
powder parts—billions of them—we feel we have amassed 
an impressive combination of knowledge and experience. And— 
more important—we continue to learn! The physical properties of 
our metal powder parts continue to improve; customers are offered 
an ever-widening choice of materials; parts are produced for ever- 
widening applications. Yes, we’re proud of our position in the field 
of powder metallurgy . . . proud of the way in which our products 
continue to serve by improving performance and lowering costs. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION «© DAYTON, OHIO 






























YOON 
PRINTED READOUT 


for ELECTRONIC 
COUNTERS 
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* DIRECT READING * RAPID CYCLING 
aS Oho) 8h for high speed electronic counters is now 


available at low cost as a standard BERKELEY product. This Digital 
Recorder provides a direct means of permanently recording sequential 
count information in arabic numeral form on a standard adding ma- 
chine tape. It is designed to operate from electronic counters, Time 
Interval Meters, Events-per-Unit-Time Meters, nuclear scalers, and 
other electronic totalizing devices. Most standard BERKELEY instru- 
ments now in use can be readily adapted for operation with the 
BERKELEY Digital Recorder, thus eliminating the need for purchase 
of new counting equipment. 


THE DIGITAL RECORDER ... is composed of a Digital Scanner 


and a Digital Printer. The first unit consists of a bank of readout decimal 
counting units essentially paralleling the totalizing function of the basic 
counting instrument from which they operate, and a selecting relay 
matrix to channel information from the counting circuit to the Digital 
Printer. This second unit presents a sequence of total counts in direct 
reading digital form on a standard adding machine tape. 


A COMPLETE SYSTEM . . . of Electronic Counter and Digital 


Recorder then consists of three elements: a suitable electronic counting 
device, Digital Scanner, and Digital Printer. The latter two elements 
comprise the complete Digital Recorder. Modification D, a standard 
modification of the system, will permit original count information to be 
channeled directly into the Digital Scanner, thus eliminating the need 
for a separate electronic counter. 


SPECIFICATIONS . . . Minimum counting period determined by the char- 


acteristics of the basic counting instrument. Maximum cycling rate: 1 printout every % 
second. Indicating capacities 3, 4, 5 or 6 columns. Digital Scanner—20%4” x 10/2” x 15” 
cabinet, wt. 70 Ibs., standard 19” relay rack panel. Digital Printer—7¥2” x 8%” x 
142” cabinet, wt. 20 Ibs. Price, Digital Recorder, Model R-3 (3-column), $1050; Model 
R-4 (4-column), $1125; Model R-5 (5-column), $1200; Model R-6S (6-column, 100 kc), 
$1275; Model R-6 (6-column, 1 mc) $1325. Modification D (not available on 1 mc 
unit) $145.00. Prices f.0.b. factory. 


+ LOW COST 











M-5 Please request Bulletin 503 


" division of BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 
‘“DIRECT READING DIGITAL PRESENTATION OF INFORMATION” 
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7.9 amp resistive for 100,000 cycles 
at 30 volts d-c or 115 volts a-c. Re 
lavs have been tested successfully at 
10 amp resistive for 100,000. cycles 
and 30 amp resistive for 100 cycles. 
Contact resistance at the end of the 
tests was less than 0.30 ohms. Coil 
resistances up to 50,000 ohms can be 
supplied, as well as a variety of 
mounting arrangements. The Hart 
Manufacturing Co., 110 Bartholomew 
Ave., Hartford, Conn. 

No. 20, F r 


JUNCTION BOXES 
Junction boxes are now available in 
two types. The first is a large-size ex 
plosion-proof juction box, Type GRJ, 
made of Alumalloy, which is rust 
proof, corrosion-proof, non-sparking, 
and lightweight. Type GRJ will take 
conduits up to and including 3-in. 
sizes (see first illustration). It can be 
supplied with hubs in any location. 
The large, open-cover design permits 
easy installation and quick, splicing. 
Dimensions are 10 x 8 x 5% in. 
Also made available is the Series 
VLJ, vapor-tight junction box, which 
has a 4-in. diam. Models can be ob 
tained from 158 in. to 3% in. deep. 
Each can be furnished with a blank 
or hub cover, or can be supplied with 
an adapter plate designed to take 
Killark vapor-proof lights or any out- 
let box device for a 3% in. or 4-in. 
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A skyline of chimney pots was a striking sight in the 
1890’s... and a sign of heating inefficiency. 

Compare the fireplaces and stoves of that day with 
modern central heating plants. Today’s furnaces are 
marvels of efficiency in converting gas, oil and coal 


into clean, even heat that reaches every room. 


Ever since 1908, when a furnace blower powered by 


an Emerson-Electric motor was introduced, we have 


They heated the “Qutdoors”...in the 90’s 


been designing and producing motors for mechanical- 
firing and air-moving heating units. Many of the most 
famous names in the heating industry depend on 
Emerson-Electric motors for efficient, long-life opera- 


tion for their products. 


Ask us about Standard Motors in ratings from 1/20 to 
5 H.P., and Hermetic Motor parts from 1/8 to 20 H.P. 


Write THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 


MODERN LIVING ts powereD WITH ELECTRIC MOTORS 
















Write for these y 
Emerson-Electric 
Motor Data Bulletins 


Manufacturers requiring motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides. Specifications, con- 
struction and performance data are 
included for these motors: 





() M186-A Capacitor-Start [] M186-E Oil-Burner 
(J M186-B Split-Phase M186-F Jet Pump 
C) M186-C Integral (1 M186-G Blower 

[] M186-D Fan-Duty 
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EMERSON <> ELECTRIC 


MOTORS: FANS 


APPLIANCES 


FAN INDUSTRY SINCE 1890 
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quality counts 
and accuracy 
is important 
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Standard 


Stamping 


for all perforated 
metals, plastics, 
eset tsb hte ES lS oy 


STANDARD will perforate your 
material—or from our stock on 


hand to your specifications 


STANDARD has complete 
fabricating facilities: bending, 


drawing, punching, welding 


STANDARD has a complete 
sction of dies and a staff to 
»ate custom dies in record 


time at the best price! 


Standard sraneine « 


PERFORATING COMPANY 
ser mat cee l(a 


Write now for more infor- 
mation and for a copy of our new 
folder “There Are Holes in Our Story.” 
P-EM 
Name 
Company 
Address 


City Zone State 








outlet box. The series VLJ are also 
designed from Alumalloy and_ will 
take up to I-in. conduits .(See second 
illustration). Killark Electric Manu- 
facturing Co., Vandeventer and East- 
on Aves., St. Louis 13, Mo. 

Circle No. 21, Reader Inquiry Facilit page 227. 


AIR-COOLED IGNITRON 


Designed for use in industrial control 
equipment, newly developed 56-amp 
ignitron does not require water cool- 
ing. Electrically, tube is similar to the 
5551 size B ignitron tube. Elimination 
of water cooling is expected to permit 
use of ignitron tubes where their ap- 
plication has previously not been 
feasible. Designated NL-1005, tube 
is designed for forced air cooling but 
may be used at reduced ratings, with 
free ventilation. In welding control 
applications, the NL-1005 is the ap- 
proximate equivalent of a 300-amp 
magnetic contactor. The tube is capa- 
ble of controlling a maximum rms 
demand current of 2400 amp at 250 





volts a-c or 1200 amp at 500 volts a-c. 
Maximum average anode current rat- 
ing is 56 amp d-c. National Elec- 
tronics, Inc., Batavia Ave., Geneva, II]. 

Me. 22, Reoder Inquiry Facility, page 227 


IMPULSE COUNTER 


Electrically actuated impulse counter 
is designed for flush panel mounting. 
The unit is about 4 in. long, and is 
inserted through a panel opening 
about % in. high and 1% in. wide. 
The front panel of the unit contains a 
4-position counting index with %p2- 
in. high, white numerals, and an in- 
stantaneous zero-reset button. Seven 
different coils are available for im- 
pulse voltages between 4 and 60 
volts d-c, (or rectified a-c). Power re- 
quirements range between 1.4 and 


> PHYSICISTS 
AND 
ENGINEERS 


ATTENDING THE 


> LB. E. 


CONVENTION 
! NEW YORK CITY 
MARCH 23-26... 


~» Inquiries are 


invited regarding 
openings 
on our Staff 


> RADAR LABORATORIES 

> GUIDED MISSILE LABORATORIES 

> ADVANCED ELECTRONIC LABORATORIES 
> ELECTRON TUBE LABORATORIES 

> FIELD ENGINEERING DEPARTMENT 


> For the convenience of 
those attending the I. R.E. 
meetings and Radio Engineering 
Show, members of the 
Laboratory Staff will be available 
for interviews at the 
Convention hotel. For appointment 
telephone Hughes New York 
office, LAckawanna 4-9350. 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 
Scientific and 

Engineering Staff 


CULVER CITY, LOS ANGELES 
COUNTY, CALIFORNIA 
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Underwriters’ Laboratories approved as Type TW, 
with end use approval for 80° C. operation in air; 
60° C. operation exposed to oil and in wet locations. 
Conforms to National Machine Tool Builders’ Associa- 
tion Standards. 


& 


mo 


Bias 





to use this machine tool and control wire 


The best engineering and the most accurate machining of fine 
materials mean nothing if your machine tool breaks down 
due to wire failure. 

But you can stake your reputation on Rome Synthinol® 
Machine Tool and Control Wires any time because they are 
performance proved to stand up under high-speed, automatic 
operation day after day. 

This thermoplastic type of insulation is specially com- 
pounded to resist heat, flame, moisture, acids, oils and cutting 
solutions. Surface printed for easy identification, it helps 
speed up complicated wiring jobs. Available in a wide range 
of colors and uniformly small diameters. 


What to use for extremely severe conditions 


If operating requirements involve high ambient temperatures 
or extremely corrosive locations, you should specify Rome 
Synthinol. It also provides high resistance to oil and chemical 
solvents. Also available in a variety of permanently clear 
colors, either plain or with outer protective covering. . . . Next 
time you order machine tool and control wire, specify de- 
pendability—Rome Synthinol Machine Tool and Control Wire. 





This Ingersoll Duplex Horizontal Spindle Traveling 
Housing Milling Machine for rough and finish milling 
in one setting. It will produce either a 16 or 12 cylinder 
diesel crank case in 1.3 hours. 


Me ge 


It Costs Less to Buy the Best ROME - NEW YORK 


ROME CABLE Ss 
& 


| 4 es 
cA 
a 0 One® 





MARCH 1953 

















oY 





For solving hot problems...engineers and main- 
tenance men rely on PERMACEL in splicing and 
insulating. No doubt there is an important use 
for PERMACEL Viny! Backed Electrical Tape on 
your jobs. 


Our Tape Engineering Service can give you 
the answer . . . without obligation. 


PERMACEL 


PRESSURE SENSITIVE 


il) PLASTIC TAPES 


INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. 


ELECTRICAL 


2.5 watts, depending on voltage used. 
Maximum counting rate: 10 impulses 
per sec. Minimum impulse duration: 


40 millisec. Minimum break between 


impulses: 50 millisec. The units digit 
advances half a unit when the coil is 





energized, and completes its advance 
when the coil is de-energized. Thus 
the position of the units digit indicates 
whether or not the coil is energized. 
Landis & Gyr, Inc., 45 W. 45th St. 
New York 36. 

No. 23, 


ARBOR MOTOR 


Type SRP arbor motor is designed foi 
use in machine tool and wood-working 
applications, and features minimum 
diameter and rigid construction for the 
purpose of carrying directly on_ its 
shaft such tools as grinding wheels, 


saws, and cutter heads. It is avail- 
able with the conventional straight 
motor shaft, or with any required 
shaft modification. Motor rating is 


normally 55 deg rise for continuous 
duty operations. applications 
where the motor is operated or loaded 
intermittently, it is given a 55-deg, | 
hr rating in a smaller frame size. The 
motor is totally-enclosed fan-cooled 
utilizing single end ventilation. The 
ventilating fan is located at the front 
end of the motor opposite the shaft 
extension to secure relatively 
air for ventilation. 

The motor is built in two diameters: 
a 600 series covering ratings of 3, 5, 


For 


clean 


and 7.5 hp for continuous duty oper- 
ation at 3600 rpm, and an 800 series 
covering ratings of 7.5, 10, and 15 hp 
for continuous duty operation at 3600 
rpm. One flat side can be provided 
on the motor, which may be located 
on the top or on either side, with a 
distance of 3% in. from the center 
line of the shaft to the flat side on the 
600 series, and of 4% in. on the 800 
series motor. The standard unit has 
single row bearings slightly preloaded. 
However, for applications having pro 
nounced end thrust or unusually high 
radial load, the shaft 


extension end 
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G-E cord helps today’s 
appliances do a better job 


General Electric rubber-jacketed cords, designed for today’s appliances, 
are built to take day-to-day abuse. One example is G-E Type SV cord... 
a lightweight, flexible cord particularly designed for use on vacuum cleaners, 
food mixers, office machines, and similar light-duty equipment. The com- 
plete line of G-E Types S, SO, and SV cords will provide you with a depend- 
able, flexible cord for practically any type of light-, medium-, or heavy-duty 
electrical appliance or industrial equipment. G-E cords are available in 


several types of conductors and in a wide variety of wire sizes. 
On your assembly line 


The tinned-copper conductors of most sizes and types facilitate connections 
and reduce assembly cost by eliminating the necessity for a cotton separa- 
tor. The rubber insulation strips cleanly. You'll get economical assembly 
when you equip your products with G-E rubber-jacketed cords. For more in- 


. 
) formation, write Section W60-322, Construction Materials Division. General 
Electric Company, Bridgeport 2, Connecticut. 

| * Registered Trade-mark General Kklectric Company 
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GENERAL @ ELECTRIC 


AND 


CABLE IDEAS 
for Product Designers 





Magnet Wire: For Class H appli- 
cations (for 180 C and even 
higher temperatures) G-E Delta- 
beston* is supplied with silicone- 
varnish impregnation. This applies 
to Deltabeston magnet wire insu- 
lated with either glass or asbestos. 





Handy Booklet: 24-page booklet 
for product designers. Contains 
charts, specifications, applications 
for the standard line of G-E wires. 
cables. and cords. For daily ref- 
erence. Write for your copy. 





Special Applications: Call on G.E. 
when your application requires a 
special cable construction. We 
have assisted many designers in 
the past. We want to help you. 





Flamenol: General Electric’s 
Flamenol* wire has long-lasting. 
thermoplastic insulation. Flam- 
enol wire is almost completely 
resistant to oils, acids, alkalies, 
moisture, ozone, and sunlight — 
will not support combustion. 
Where long life is important and 
space is limited, G-E Flamenol 
wire may be your answer. 
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KELLER Air Tools 


Speed TV Assembly 


ANOTHER EXAMPLE OF 


KELLER Air Tools engineered to industry 


Keller Screw Drivers and Nut 
Setters, conveniently mounted in 
“scabbards” along the edge of the 
workbench, have reduced the cost 
of assembling these TV sets 50% 
or more. 


FACTS IN BRIEF 


ABOUT KELLER PNEUMATIC SCREW DRIVERS 


Consume 
less air 


Widevariety of 
handles, gear- 
ing, torques, 
speeds 


Reduce 
operator 
fatigue 





Weigh 


less 


Interchange- 
able parts 


Need less 
“back-up” 
in the tool room 


Attachments, 
clutches, finders, 
and bits, for 
every purpose 


AT Tate Mela 


FREE 36-Page Booklet 


Ce meri iil:) 
TOTP Tally lite 





Name ina beiacenatiap tei ee 
Company thaticiaiacetteee 
I i. oa asiate 


Se Zone— 
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Keller Tool Company, Grand Haven, Mich. 


Please send me a free copy of your booklet on 
Pneumatic Screw Driving and Nut Setting Tools 





Title 


—_—State—__ — — 















may be fitted with a double row or 
duplex bearing. 

For the sake of rigidity, the con 
ventional housing has been eliminated 
and the feet of the motor are located 
on the end bells, in order to be as 
close as possible to the point of bear 
ing support. The feet are located in- 
side the minimum width dimension of 
the end bells and are provided with 
drilled and tapped mounting holes. 
The bearing housing at the saw end of 
the motor has been extended to pro 
vide a means of mounting saw guards 
and similar attachments. Motor can 
be obtained with a tite bite connector 
for single voltage leads or, if dual 
voltage is desired, with a conventional 





conduit box. The leads may _ be 
brought out opposite the feet or on 
either side of the motor, The Louis 
Allis Co., 427 E. Stewart St., Mil 
waukee 7, Wis. 

e No. 24, R« 


FLUX FOR USE IN 
SILVER BRAZING 


Improved “1200” flux compound _ is 
designed for universal application with 
silver solders in the brazing of ferrous 
and non-ferrous metals. Manufacturet 
claims that it possesses excellent 
cleansing and protective properties 
and that it may be used on all metals 
at all temperatures common to silver 
brazing. Consisting of a mixture of 
fluoride and borate salts, the flux melts 
at a temperature lower than the alloys 
employed and forms a _ coating ol 
fused salts over the brazing ‘area. It 
performs three functions: covers the 
work and the brazing alloy, prevent- 
ing oxidation of the surface during 
heating, brazing and cooling; cleans 
and floats off dirt or oxides; and re 
duces surface tension of the molten 
alloy, causing it to flow freely over 
work surfaces that have been heated 
to brazing temperature. A smooth 
paste, it is easily removed after braz 
ing by washing with water. The flux 
is available in %-lb, 1-lb, and 5-lb 
jars, and in 30-lb containers and 65- 
lb pails. The American Platinum 
Works, 231 New Jersey Railroad Ave., 
Newark 5, N. J. 

No. 25, Reader Inquiry Facility, page 227 


LIQUID-TIGHT CONDUIT 
Flexible metal electrical conduit, Seal 
tite, Type UA, is said to be the first 
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Polaroid’s “picture-in-a-minute’ camera 
depends on BRA. 


Snap the shutter on the famed Polaroid 
Land camera and a minute later you 
can have the processed, finished print. 

When the Polaroid camera goes into 
action, a lot of precision-made brass 
parts go along with it. Each is of the 
composition, form, temper and finish 
most suitable for the purpose. Each 
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contributes its share to a_ longer 
service life because of its durability, 
and its resistance to wear, fatigue and 
corrosion. 

Little wonder that so many instru- 
ment makers depend on Brass... with 
so much of it from the mills of The 
American Brass Company. 5388 


THE AMERICAN BRASS COMPANY 


General Offices, Waterbury, Conn. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 


MAKERS OF 


por ry a ae :y Di 


COPPER, BRASS & BRONZE 
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SIZE AND 
SPHERICAL ACCURACY 


PERFECTION 
OF SURFACE 


DEPENDABLE 
PHYSICAL QUALITY 


STROM 


yous 
BEST BALL BUY 


If you have a metal ball 
problem, why not let Strom 
solve it for you. Whether for 
precision ball bearings or 
for one of many other ball 
applications ... Strom will 
supply the right ball to meet 
your requirements. For 


more than a quarter century, 
industry has looked to 

Strom for metal balls of 
unsurpassed quality. 
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of its kind to secure UI 
use in wet 


approval for 
locations. Construction 
features an extruded synthetic cover- 


ing that protects wiring against mois- | 


ture, oil, dirt, chemicals. 
fumes. 


and corrosive 
The conduit is made of spiral- 
ly wound, interlocked zinc-plated steel 
strip, with a copper bonding conduc- 
tor wound spirally in the space be- 
tween each convolution on the inside 
of the conduit. Conduit is light, bends 
easily, and can be 
lengths. UL-approved fittings are 
readily available. Type UA is avail- 
able in long lengths in nominal elec- 
trical sizes from %s- to 1%-in. ID, in 
clusive. The American Brass Co., 
Waterbury Brass Goods Branch, 25 
Broadway, New York 4, N.Y. 
» No. 26, 


cut to required 


MINIATURE PULSE 
FORMING NETWORK 


Pulse forming network, PFN er 
has a %6-in. diam and is 146 in. long. 
It has two 1%-in. No. 22 adie copper- 
tinned leads. The PFN 7030B has an 
impedance of 1050 ohms and forms a 
0.15 microsec pulse when used in a 
suitable circuit. Networks are also 





available with pulse widths from 0.02 
to 20 microsec. They will operate 
satisfactorily in ambient temperatures 
from — 65 C to 105 C. Special models 


can be made to withstand 200 C. A 
potting compound provides added 
protection for the PFN 7030B. PCA 


Electronics, Inc., 6368 De 
Ave., Hollywood 28, Calif. 
No. 27, 


Longpre 


BLOWER 


Small, brushless, axial-flow blower has 
been designed for use in electronic and 


CRS ar Las 
Fe Ua 
UL ata Lae 
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Refractory Gibsiloys 
‘Se 
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If your design requirements call 
for electrical contacts having ex- 
acting, unusual properties, you'll 
find it to your advantage to CON- 
TACT GIBSON FIRST. 

Electrical contacts are tailored 
by Gibson Electric Company to 
fit customers’ specific contact 
needs — requiring the right com- 
bination of high electrical and 
thermal conductivity, low con- 
tact resistance, long life, and 
resistance to arc erosion and to 
sticking. 

Because Gibsiloys are made 
from metal powders, they offer 
combinations of physical and 
electrical properties not possible 
with alloys or unalloyed contact 
metals. 

Achieving property combina- 
tions in Ductile, Graphite or 
Refractory Gibsiloys to fit special 
jobs is a specialty with Gibson. 
Moreover, every order, large or 
small, receives our individualized 
supervision — painstaking atten- 
tion to every processing detail. 


Write for 
Gibson Catalog 
C-520 


Let us work with you to help solve your 
contact problem. 


CONTACT GIBSON FIRST 


e ee 
fe ibsil oy 
ELECTRICAL CONTACTS 


ELD eianrtle a 


8349 Frankstown Ave. 
Pittsburgh 21, Pa. 
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PF FILTRON'S Engineering division, with its completely equipped screen 
room facilities, is always available to measure and recommend RF 
Interference Filters for your equipment, to meet and exceed the Radio 


Interference requirements of MIL-I-6181. 


FILTRON’S production facilities are suppying more RF Interference 


Filters for use in military electronic equipment than ever before, to 
meet the nation’s requirements. 


FILTRON...the LEADER IN RF INTERFERENCE FILTERS...has pioneered: 


Sub-miniature Filters 
High-temperature Filters 
RF Filters to withstand Shock and Vibration 


ATTENUATION IN DECIBELS 





ete aa 





\ 


BOEING B-47 


Wide band Multi-section Units 
RF Filters ‘‘Custom Designed’ 
to meet YOUR requirements 





21903 2 ee 
155 MA, 130V AC-DC, 50-1000 CY. © 
Size: 14%4” x 1%" x 1” 
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How HONEYWELL 
Mercury Switches solved a 
sensitive pressure control problem 


A MI ee gt 





instrument cabinets, wherever high | 
air pressures are required in combina- 
tion with relatively low volumes. Blow- 
ers are powered by totally enclosed 
induction motors built on a single shaft 
with the unit. Blowers are available 
for 1-, 2-, or 3-phase operation, 50- 
60-400 cps, and for variable frequen- 
cies. They meet applicable govern- 
ment specifications for use in military 
equipment. Overall diameter is 7% in. 
and length varies with number of 
stages (static pressure) and type of 
power supply. Pressures range from 
5 to 28 inches of water. Rotron Manu- 
facturing Co., Schoonmaker Lane, 
Woodstock, N. Y. 
No. 28, Reader Inquiry Fa 


METALLIC BELLOWS 
SHAFT SEAL 


Metallic bellows shaft seal has been 
designed for sealing the control shafts 
of hermetically sealed equipment. 
Seal, which can be used on shafts as 
small as “% in. diam., permits free 
turning of the shaft to accomplish 
movement within the sealed casing 


EE og 





+ 
a 





HESE illustrations show how a HONEYWELL Mer- 
cury Switch was used to provide direct control and high 
capacity for substantial electrical loads from a light energy 


pressure system without the use of intermediate relays. 


By use of a bellows to establish a rocking motion to actuate 
a HONEYWELL Mercury Switch, the available motion was 
multiplied to move the switch through a greater angle than 


was available directly. 





There are over 90 designs of HONEYWELL Mercury 
— : ; ; while maintaining the hermetic seal 
Switches from which to select the exact switch character- unimpaired. The seal is able to with- 
istics to meet your specific problems. You are invited to stand extreme temperature changes. It 
} is also unaffected by pressure changes. 
Applications include sealed electronic 
the exact switch to meet your needs. equipment and industrial and military : 
F instruments. Clifford Manufacturing 
Co., 121 Grove St., Waltham 54, 


MICRO ve: — 
rcle No. , Reader 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


MAKERS OF PRECISION SWITCHES , 
CIRCUIT SELECTOR 
FREEPORT, ILLINOIS : 
New circuit selector meets explosion- 


contact the nearest MICRO branch for help in selecting 
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A NEW IRVINGTON CLASS “B” INSULATION... 









ee 5 4 


on 





By bonding a range of thicknesses of Quinterra asbestos to various 





thicknesses of Mylar—a tough, strong polyester film with the highest 
dielectric strength known—Irvington now brings you a line of Class 
“B” insulation that balances cost and properties to meet your needs. 
The Mylar gives IRV-O-BESTOS its high tensile, tear and dielectric beck to 


strength. The Quinterra makes for ease of gripping—gives added IRVINGTON 
for Insulation Leadership 
INSULATING VARNISHES 

4 Since Quinterra is available in thicknesses from .003” to .015”, and VARNISHED CAMBRIC 
VARNISHED PAPER 
VARNISHED FIBERGLAS 


heat stability and added thickness at moderate cost. 


Mylar from .0005” to .007”, a very large number of combinations are 


available—in duplex constructions or in triplex, with either the INSULATING TUBING 
Quinterra or the Mylar on the outside. Whether your requirements CLASS “HE” MESULATION 
are for high dielectric strength, or for added thickness at low cost, ps0 S020 wy 





IRV-O-BESTOS will fill your needs. 





] Mail the coupon for technical data and samples of this outstanding new Class “B” insulation. a 
a *Johns-Manville Corp. trademark **du Pont trademark 
it : NS OEweeweewweewewew ww 
* Send this convenient coupon now 1 Irvington Varnish & Insulator Company EM-3/53 
is ® 1 9 Argyle Terrace, Irvington 11, N. J. 
\ Gentlemen: 
1g r we : Please send me technical data sheet and samples 
% ' of your new IRV-O-BESTOS Class “B” insulation. 
i siccitnatiiacsiensieilnasaiiniaica te aaa ESS ee iicnnciaienaes s 
VARNISH & INSULATOR COMPANY CII ins csciccsireiniatipesisnntisiassitiialaninieitcedliiaagiimmaiaiaaaiaal 
9 Argyle Terrace, Irvington 11, New Jersey S Weitinscscocsaihcoassmeniencian cakeiaea 
ae Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada i REDE ssihiasctiasiiatieceatbinieininaals ZONE .n2eseocex0s i iiisirisncncinie i 
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When designing any plug-in unit 
REACH FOR THIS BASE 


Molded boss to hold Holes to take brackets AVOID THESE TROUBLES 
ALDEN mounting cards. or bail, kept well away OF USING TUBE BASES 
20-PIN 


from corners. 
Also 11-pin 












FOR PLUG-IN PACKAGES 








RIGID BRITTLE 
& MIN. atin BREAKS 
7 & 9-pin 
LONG PINS 
, BEND EASILY | 
a cm Tapped 
prongs numbered. side holes. Saran 


DESIGNED SPECIF 
PLUG-IN UNIT CO 


TREMENDOUS 


LEVERAGE OF 
pl LONG PINS 
CRACKS BASE 
Are you tired at throwing away 


perfectly good units because of 





FLEXIBILITY broken bases? proof requirements of MIL-E-5272, 
Bases are complemented by Procedure 2. Selector consis ‘ 
standard Alden components: START RIGHT WITH ALDEN BASES Se “if Select r consists of 
handles, brackets, housings, Perr try ae eee circuit selector installed in a container 
terminal cards to lick almost leo eOm hme triers iit having conventional plug-type connec- 





any problem. 


NON-INTERCHANGEABLE 
COLOR CODED 


Choice of variable pin pat- 
terns guarantees against mis- 
mating. Color coding directs 
plug-in to its correct socket. 


tors for the circuits. The container is 
made of heavy gage aluminum with 


Ruggedly designed Mounting holes 
for specific well away from 


purpose edges sintered bronze ports. Circuit selectors 


for various applications are available. 
Selector switch assemblies can be de- 
signed to customer's specifications for 
use on military equipment. G. H. Le- 
land, Inc., 123 Webster St., Dayton 2, 


11 to 20 pins in Rack-mounting 
many patterns Sockets to match 
Base patterns 





Also 20-pin, 11-pin, 9-pin, 7-pin MATING SOCKETS 






Request free samples and free 226-page ‘‘Alden Hand- Short, No center Ohi 
book” of Plug-in Unit Construction. — i | boss to uO 
will not benc break or : b — ee iia 
125 N. Main St., Brockton 64, Mass. or break out crack base e No. 30, Read es Facility, page 227. 


Standardize on Alden Base Sock- 


ets, and your Design Problems METALLIZED CERAMIC 
vanish, CASES 


New sizes, styles and types of ALSi- 
Mag metallized ceramic cases with or 


rithout metallized ceramic end seals 
For SPECIFIED PERFORMANCE | i.'rsinises'smictnct 
clude use for hermetic sealing of re- 


Specify JELLIFF RESISTANCE WIRE sistors, capacitors, chokes and other 


components. The end seals fit accu- 
A WIDE RANGE OF ALLOYS 
A WIDE RANGE OF EXPERIENCE . 


COMPLETE CONTROL OF MANUFACTURE . 
make JELLIFF the ideal source of 


Resistance Wire to assure your Product’s 


se TahaB-telitia ce Gee 











Kindo 





ert ev 


rately against metallized areas of the lew, 1 
case. Soft soldering forms a trouble h 

free hermetic seal quickly and easily. 0k 
The low-loss ceramics are said to be *hib 
mechanically stronger than glass. Most 


| 
e 
Performance According to Specs. 
requirements for cases and seals can 
be met with one of the sizes now in fils a 


LEKTROMESH © RES, 


: “. indo: 

< of, | Seem > 

° 7 

: aaa iao < production. Special sizes, styles and ; 
precision resistors—rheostats— = MANUFACTURING > types are made to meet specific re- bire 
relays—thermocouples—ohmmeters 7 CORPORATION quirements. American Lava _ Corp., lem { 

; s 3 SOUTHPORT, CONN. Z Cherokee Blvd. & Manufacturers Rd. ek 
—bridges—high-temperature fur- : : Chattanooga 5, Tenn. L 
naces can all benefit from the : : ne iy Rr ey Fey goat SE da 
LUS- z ° a —, ie 

PLUS-PERFORMANCE of : . A: FLEXIBLE COUPLINGS pes 1 
JELLIFF RESISTANCE WIRE rs o wine CLOTH © STRAING® 





Modification of new Type C coupling becia 
is a standard Type C coupling with 

one hub cut off. Three or more holes | 
are tapped in the remaining flange, by 


Detailed Enquiries Welcomed. Address Dept. 25. 
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SHARON 


N rains ww 
cEI 
STEEL 


ere’s Window Construction that’s Different 


Kindows are primarily built to di- 
tteverything but the sun, air and 
kw. There are concerns, however, 
ho build windows primarily to 
hibit escape. They are detention 
indows, and find their market in 
ilsand prison hospitals. They re- 
vire special construction to give 
lem the strength to resist the at- 
r of both men and weather, 
da special design that discour- 
9s tampering. 

cial hard, rust-resistant steels, 


such as Sharon Galvanite*, are 
used in the frames. Tough stainless 
steel screening is firmly gripped by 
strong spring steel fingers. Here 
Sharon high carbon spring steels 
are used to accomplish that never- 
tiring hold that eliminates the pos- 
sibility of screen removal. Moldings 
and exterior trim, subject to the 
ravages of weather, 

utilize the best 
weather-beater of 

them all—Sharon 

Stainless Steel. 


If you’re making windows, or any 
product that requires quality steels, 
or if your needs are for standard 
hot or cold rolled steels, and you 
want the finest, specify SHARON 
all the way. 


*T.M. 


DISTRICT SALES OFFICES 


Chicago 
Cleveland 
Detroit 
Milwaukee 
Philadelphia 
los Angeles 


Cincinnati 
Dayton 
Indianapolis 
New York 
Rochester 

San Francisco 


Montreal, Que. Toronto, Ont. 


| SHARON STEEL CORPORATION Shaw, Pomylana 


For information on Titanium contact Mallory-Sharon Titanium Corp., Niles, Ohio 








for 
Consistent 
Highest 
Quality 
SS... 


the special refining process. 


i oe: | 


ICKERS REFINES 
ITS OWN SELENIUM! 


PPM 200-1000 100-500 10 10 3050 5 22105 2 
Suk 22d 4 
Cd Te Hg Pe Sn Fe Bi Cu Ag ZaNni Cr 


Segoe ce ocoaeaeaaeaceceoeecoe Before Refining (ordi- 
SSS gs : 3 if nary grade selenium 
with over 1% impuri- 
ties) 


et 





After Vickers Refining 
with impurities reduced 
to .001% 





eoovoo0ncvcceoeceecccococoococo 
TT 
POM 1. 0.5 O05 


A QUALITY CONTROL THAT MEANS MORE 
UNIFORM, DEPENDABLE PERFORMANCE FOR YOU! 


Selenium rectifier performance depends upon the purity of selenium 
used. Vickers Electric Division establishes complete quality control at 
the very beginning . . . with its own refining plant and testing labora- 
tories. Producing uniformly pure selenium for Vickers rectifiers is an 
important step in assuring more consistent performance character- 


istics, and stable, long-life rectifiers. 


more reasons why VICKERS 
makes a better rectifier: 


255 separate tests and inspections. 


Automatic electroforming ‘‘pre-stresses'’ cells. 


® Precision-matched cells prevent overload-over- 
heating. 


Hydraulic assembly assures mechanical strength 
and dimension. 


Rectifiers shock and vibration tested to military 
specifications. 


Write for Bulletin 3000. Vickers engineering service is available without obligation. 





ICKERS ELECTRIC DIVISION 


VICKERS Inc. 
aS ewes OF THE SRPERAY CORPORATION 


1803 LOCUST STREET e@ SAINT LOUIS, MISSOURI 
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which the coupling is fastened to the 
center of the flywheel. Modified cou 
pling not only saves the space nor 
mally taken up by conventional hub 
length, but also eliminates cost of the 
flange. In all other respects, including 
collar, load cushions and inside sleeve, 
it is identical with the regular Type 
C coupling. Lovejoy Flexible Coupling 
Co., 5009 W. Lake St., Chicago 44. 
ircle No. 32, Reader Inqui icility, page 22 
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DUPLEX FLUSH 
RECEPTACLE 

Designed for heavy industrial use, new 
addition to Turn-Tyte line is desig 
nated catalog No. 1022. Made of 
molded bakelite, this standard size will 
accommodate polarized or non-polar 
ized Turn-Tyte caps and standard du 





plex receptacle plate. It is equipped 
with extra large binding-head screws. 
UL-listed, it is rated at 10 amp. 250 
volts and 15 amp. 125 volts. Rodale 
Manufacturing Company, Inc., 6th & 
Minor Sts., Emmaus, Pennsylvania. 

Circle No. 33, Reader inquiry Facility, page 227 


MINIATURE POWER SUPPLY 


High-frequency vibrator power supply, 
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BRISTOL’S 


~ Multiple-Spline 


Stronger by far 
than any other kind! 


The splining principle is recognized by design engi- 
neers as the best means of transmitting rotary power— 
that’s why it’s used in propeller hubs, in drive shafts and 
rear axles of automobiles, In Bristol’s Multiple-Spline 
socket screws, this design results in strength and hold- 
ing power not equalled by any other screw. 









Tremendous holding power 
Withstand severe shock and vibration 


Permit neater, more compact design—fit flush, no projecting head 


4 






FOR THE PRODUCTION ENGINEER 
| all the above, plus... 
© O ve Greater holding power, permitting use of fewer, smaller screws. 
" : Will not round out, split or break 

Speed assembly—can be set tighter, easier, faster 

Minimize rejects and marring 





“st 


all the above, plus... 


Can be tightened and loosened indefinitely 
Maintain desired set—won’t shake loose 
Easily wrenched in hard-to-get-at places 
Tamper-proof 


(0) 


le 


ects 





Bristol’s Multiple-Spline Cap or Set screws are carefully de- 
y; signed to close tolerances (A.S.A. approved, Class 3 fit). Precision- 
threaded National Coarse or National Fine. Sizes: 
0 wire to % in. 
Materials: Standard and listed sizes stocked in heat-treated alloy in diameter 
steel. Brass, bronze, monel, stainless steel, etc., on special order. 


Te 





Multiple-Spline Multiple-Spline FOR 30 YEARS A BRISTOL EXCLUSIVE: 
ren —— Write for free bulletins showing applications. Only Bristol makes 
both Multiple-Spline and Hex ... for severe and regular service. 


BRISTOL'S SOCKET SCREWS s2ss2ersen': 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Connecticut 


—~ 
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around your 


CORROSION 
RESISTANCE 


your product 


@ Go no further than your own plant 
whenever you seek material properties 
in wonder-working combinations. In 
one department after another you'll see 
equipment that works better, looks 
better and often lasts longer because 
Durez phenolic plastics are used in 
making it. 

These examples only hint at the un- 
equalled flexibility of Durez phenolics 
in fitting themselves to your blueprint. 
In simplicity of production and end- 
product characteristics alike, Durez 
materials are extending horizons for 
businessmen and their technicians in 
designing for future profits. 

As resins applied to a product or in- 
tegral in it, or as materials for molding 
into finished large and small units in 
custom molding plants, today’s phe- 
nolics have more possibilities than ever 
before. Your engineers and molding 
men will find Durez—largest producer 
of phenolics exclusively — helpful in 
making them pay. 


PHENOLIC PLASTICS 
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PROTECTIVE COATING RESINS 


Our monthly ** Durex Plastics News” will 
keep you informed on industry's. uses of 
Durex. Write, on office letterhead. 


DUREZ PLASTICS & CHEMICALS, INC. 
1303 Waick Road, North Tonawanda, N. Y. 


Member S.P.1. Committee on Large Plastics Moldings 


THAT FIT THE JOB 





Model A-1220 is the first of a series 
of d-c to d-c power supplies. Vibrator 
and power supply are hermetically 
sealed. The vibrator is attached with 
snap fasteners. Output of 150 volts, 
100 ma is filtered to 1 per cent peak 
ripple. Three standard units of 6, 12 
and 26.5 volts d-c input are offered. 
On special order output power up to 
20 watts, output voltages up to 300 
volts, and input voltage between 4 and 
110 VDC can be furnished. Unit is 
designed to meet severe military stand- 
ards of vibration, shock, temperature 
range, humidity and altitude. Weight 
is 1 lb, 14 oz. Airpax Products Co., 
Middle River, Baltimore 20, Md. 

Circle No. 34, Reader Inquiry Facility, pag 


OBLIQUE PLIER 


New oblique cutting plier is available 
without the customary top bevel. Ad- 
vantage is that entire length of the 
cutting knives works flush against the 





cutting surface, permitting a close 
trim. Plier is said to be more compact 
than regular oblique pliers and is espe 
cially useful for cutting small wires, for 
trimming plastics materials, and for 
other applications. Its narrow head 
makes pliers suitable for use in con- 
fined places. Feature is a replaceable 
tempered steel spring that keeps the 
plier in open position. Plier is also 
available without the leaf spring. It 
is available in 5- and 6-in. sizes. Type 
210-L has a leaf spring, and Type 210 
does not. Mathias Klein & Sons, 3200 
Belmont Ave., Chicago 18. 

No. 35, Reader Inquiry F 
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icility, page 227. 
GUN-TYPE SOLDERING IRON 
Instant-heat gun-type of soldering 
iron, designated Trig-R-Heat, does not 
require use of a transformer. Heat 
reaches working temperature within a 
few seconds after the trigger control 
is touched. Feature is a heat-control 
thermostatic action (without the use 
of thermostats), which prevents iron 
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MOTORS 


backed by nation-wide and 
world-wide service 


One of the WORLD’S LARGEST ELECTRICAL MANUFACTURERS 


with four up-to-the-minute plants covering 248 acres, and the accumulated 
engineering and manufacturing experience of more than 70 years... 
that’s ACEC of Belgium. 


The ACEC Motors already in use have earned a world-wide 
reputation for mechanical and electrical excellence. They 
are sold and serviced in 50 countries throughout the world— 
a fact which makes ACEC Motors particularly valuable on 
your equipment for export. 


Priced below most other motors, THREE-PHASE ACEC 
motors—from 14% to 200 hp—are immediately 

available from warehouse stocks in the United 
States. Manufactured strictly to NEMA 

FRAMES AND SPECIFICATIONS, ACEC mo- 

tors come in a wide variety of types to meet your motor needs. 
And 300 ACEC DISTRIBUTORS and SERVICE SHOPS 


across the nation assure prompt and efficient fulfillment of 
your service requirements. 


To get top-level motor performance at lower prices plus the 

advantages of nation-wide and world-wide service facilities, 

contact our main office and we will have our nearest 
representative call you. 


NOW ON HAND 


Three-Phase Fractional 
and Integral HP Motors— 
Ys to 200 hp 
FULLY GUARANTEED 
Available in the following types: 


%& Open Drip Proof 
(Fhp. and Integral) 
 T.E.F.C. 
(Fhp, and Integral) 
% T.E.N.V. (Fhp.) 
%& Pump Motors 
Style ‘‘C’’ Face Mounted 
Style ‘‘P’’ Vertical Solid Shaft 
Vertical Hollow Shaft 
% Industrial Sewing 
Machine Clutch Motors 
HERSTAL %& Geared Motors and Capstans 


IMMEDIATE 
DELIVERY 


from 


NEW YORK 
CHICAGO 
KANSAS CITY 
NEW ORLEANS 
HOUSTON 
LOS ANGELES 


peeeeveeveveeeeeeoeoee eo eeaeeneeee eee eee 


Motors 


RIC SALES CORPORATION 


TAM a CRT Me Cn eae Re ee 15 


. ‘ er 9 Perri * San Francisco = Chicago + Kansas City 
Sir Agencies Detroit - Milwaukee + Cleveland « Houston » New Orleans + Orlando 


Savannah + Montreal « San Juan (Puerto Rico) « Mexico City 
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COLD-FLOW 





Camcar specialists have developed 
Cold-Flow techniques for working 
Stainless and other non-corrosive 
materials to give you the same 
prompt service supplied on standard 
materials. You can choose material 
specifications from Camcar’s 
inventory of Stainless Steels to solve 
both design and delivery problems. 


STANDARD Stainless Fasteners 
supplied from stock for 
prompt shipment. Monthly 


stock list mailed on request, 
AIRCRAFT SCREWS « 

PHILLIPS ¢ SEMS « 

THREAD CUTTING « SHEET METAL 


When you need Stainless — 
or any fasteners or special parts 


Telephone 5-9451 
Teletype RK8&653 





AMCAR screw & mrc., core. 


607 Eighteenth Avenve «+ Rockford, Hilinois 


° 
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from getting too cool for efficient 
soldering, or too hot for tip safety. A 
switch-controlled spotlight makes in- 
terior soldering easier. Additional ad- 
vantage is that soldering irons cause 
no r-f when in use. Iron operates on 
115-120 volts, a-c or d-c. Wattage 
starts at approximately 400 watts, and 
idles at about 100 watts. Wall Manu- 
facturing Co., Grove City, Pa. 
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STACKED RETAINING RINGS 
Stacked open-type retaining rings 
measuring “46 in. and applicable to 
a *4o-in. diam shaft are now available. 
Stacking of retaining rings, No. 1000- 
9, to fit shaft diamters of 0.094 in. is 
said to mark the smallest size rings to 
be stacked. Wide range of sizes in- 
cludes open-type retaining rings meas- 
uring as much as 1% in. and appli- 
cable to a l-in. diam shaft. The re- 
taining rings are shipped stacked on 





metal rods, which become part of an 
assembly that includes a_ castiron 
base and an application tool. Both are 
supplied free of charge with the initia] 
order. The retaining rings are made 
from carbon spring steel and provide 
shoulders on grooved circular shafts 
The rings can replace cotter pins, 
screw-fastened collars, machine shoul 
ders, nut and washer assemblies, and 
other fastening devices. Radially ap 
plied, the rings are easily snapped 
into position. Rings are designed to 
support heavy thrust loads and to 
withstand vibrations without displace- 
ment. Feature is that rings can be 
re-used without loss of resiliency. In- 
dustrial Retaining Ring Co., 8 West 
Sidney Ave., Mount Vernon, N. Y. 
Circle No. 37, Reader Inquiry Facility, page 227 


DRAFTING BOARD 


Paralleling drafting board has been re- 
designed to incorporate rubber desk 
grips on the back of the board to hold 
it on a desk in either a horizontal or 
angular position without slipping, and 
a transparent plastic indicator meas- 
uring each parallel movement of the 
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APPLIANCES 
HOUSEWARES 
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These applications demonstrate our line 





custom 
moulding of thermosetting plastics. Complete mould- 
ing facilities, including design and mould-making! 
} Note, please, that some of these parts are quite 
intricate. Note, too, that while the majority of these 
pieces are moulded of standard thermosetting mate- 
rials, quite a few are made of newer materials with 
which we've acquired a working knowledge almost 


Kurz-Kasch, Inc. © 1419 S. Broadway ® Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 ° Rochester, 
Hillside 4352 © Chicago, Merrimac 7-1830 ° Detroit, Trinity 3-7050 
* Philadelphia, Hilltop 6-6472 © Ballas, Logan 6-5234 © Los Angeles, 
Richmond 7-5384 © St. Louis, Delmar 9577 © Toronto, Riverdale 3511 
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What’s YOUR Line? 


EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-7751, 
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unique in the industry. Pieces numbered 19, 20, 23, 
and 24 are moulded of Teflon—those numbered 2, 
21 and 22, of glass-reinforced plastics—numbers 6 
and 12, of Alkyd. 

Based on experience like this, don’t you think your 
line could benefit from service by our line? Phone or 
write our Dayton office—or your local branch office 
—for full information. 


FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 















Gorlack O-Ring Seay 


FOR ROTATING PUMP SHAFTS 




































A Sleeve Drive 
Balanced 
“O" Ring Seal 


Simple in Design, 
Leakless in Operation 


cca “OQ” Ring Mechanical Seals are made with a mini- 
mum of parts. This simplicity of design affords easy manufacturing 
adaptability of a Garlock “O” Ring Seal to withstand any liquid, 
whether mild, harmfully corrosive or extremely hazardous, on 
rotating pump shafts. The Garlock “O” Ring Balanced Seal will 
hold pressures up to and over 1000 p.s.i. 

The “O” rings are available in “Teflon,” Buna-N, Neoprene or 
Silicone. The metal parts contacting the liquid are available in any 
suitable metal. 

On centrifugal pumps handling chemicals, petroleum products, 
edible liquids, pulp liquors, and many other liquids Garlock “O”’ 
Ring Mechanical Seals are giving outstanding service. 

For positive sealing, easy installation and trouble-free service 
use Garlock “O” Ring Mechanical Seals on your rotating pump 
shafts. Write us about your sealing problems or contact your 
Garlock representative. 


THE GARLOCK PACKING 
COMPANY 
PALMYRA, NEW YORK 


In Canada: A R L s 
The Garlock Packing Company d 


of Canada Ltd., Toronto, Ont. 


PACKINGS, GASKETS, OIL SEALS 
MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 











rule in fractions of an inch. For 
straight line, parallel and angular 
drawing, no additional drawing equip- 
ment except a pencil and a triangle is 
needed. In operation, as the ruler is 
moved upward or downward, it per- 
fectly parallels its entire length and 
the plastic indicator measures the 
movement. Held in position and to 
the board by a cord arrangement, the 
ruler and the indicator never become 
detached or separated from the board 
itself. Drawing boards are available 
in the following sizes: 15 in. x 19 in.; 
12 in. x 13 in.; and 21 x 25 in. The 
Bradford Bailey Co., P. O. Box 440, 
Div. 182, Elizabeth, N. J. 
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FINE-WIRE BOBBIN WINDER 


Feature of minature high-speed bob- 
bin winder is an automatic counter 
that permits instant re-setting of the 
winding cycle by a lever. Also a slow- 
start feature avoids possibility of wire 
breakage. When started, the machine 
builds up gradually to 100 rpm dur- 





ing the first 1, 2 or 3 sec, as desired, 
and then shifts into the high speed 
range to run out its cycle. Top wind- 
ing speed is 7000 rpm. Model 111-A 
winds all types of random wound 
bobbin coils, solenoids, repeater coils, 
and precision non-inductive resistors. 
Sizes of coils that can be wound 
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There’s a 10-turn Helipot 


to meet your requirements 


Ciuicain 


With the development of the original HELIPOT— 
the first multi-turn potentiometer—an entirely new principle of 
potentiometer design was introduced to the electronic industry. 
It made possible variable resistors combining high resolution and 
high precision in panel space no greater than that required for 
conventional single-turn potentiometers. 


The Helipot High resolution and precision settings require a long slide 

Se wire. But by coiling a resistance element into a helix, it 
Principle oe is possible to gain desired resolution and precision without 
wasting panel space. This principle is applied in various Helipot models 
with slide wires ranging from 3 to 40 helical turns. 


Advantages are immediately apparent. In the case of the widely-used 
10-turn Model A Helipot, for example, a 45” long slide wire—coiled 
into ten helical turns—is fitted into a case 1%4” in diameter, and 2” in 
length. Another advantage of the 10-turn pot is that, when equipped with 
a turns-indicating RA Precision DuopiAL, slider position can be read 
directly as a decimal, or percentage, of total coil length traversed. 


10-TURN HELIPOT MODELS—CONDENSED SPECIFICATIONS 


PC Model A | Model AN | Model AJ | 
ee ee 


Resistance Range 10 ohms to 100 ohms to 100 ohms to 
300,000 ohms 250,000 ohms 50,000 ohms 


Resistance Tolerance: 
Standard +5% +5% +5% 
Best +1% +1% +3% 


*Linearity Tolerance: 
Standard +0.5% 


Best +0.05% 
(1K ohms 
and above) and above) 


Power rating @ 40°C [Swatts | Swatts | 2watts _| 
Mechanica Rotation 3600° + 4° 3600° -+-1° 3600° +-12° 
me nn? - 0° 
Electrical Rotation 3600° + 4° 3600° -+-1° 3600° -+-12° 
—()* ={)* SM ° 


Starting Torave 
[Running Torque | 15oz.in_] 06+.302.in. | 6007. in._| 
ee ae 


*i.e. INDEPENDENT LINEARITY. The above linearity tolerances are based on the fol- 
lowing definition recently proposed to clarify and standardize nomenclature related to 
precision variable resistors. ...‘*Independent linearity is the maximum deviation in per- 
cent of the total electrical output of the actual electrical output at any point from the 
best straight line drawn 
through the output 
versus rotation curve. 
(This line shall be 
measured through the 
extent of the effective 

electrical angle.) The 
samanere cove 6? slope and position of 
the straight line from 
which the linearity de- 
viations are measured 
must be so adjusted as 
to minimize these de- 
viations.” 


STRAIGHT Line 
APPROKIMATING CURVE 
Of POTENTIOMETER 











10-Turn Helipot Highlights 


From the basic Helipot principle, model variations 
have been developed to meet new requirements: 


Model A Helipot 


the original 10-turn Helipot— 
provides a resolution from 12 to 
14 times that of conventional 
single-turn potentiometers of 
same diameter (1%4”), lineari- 
ties as close as +0.05% in re- 
sistances as low as 1K ohms. 


The same multi-turn principle is also available in 3 turn units 
(Model C), and larger-diameter units of 15 turns (Model B), 
25 turns (Model D), and 40 turns (Model E)—a type for every 
application from 5 ohms to I megohm. 

f—__2—-+ 8 1 
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Model AN Helipot 


an ultra-precision version of the 
basic 10-turn Helipot. Produced 
in volume to extremely close 
electrical and mechanical toler- 
ances, this unit features preci- 
sion ball bearings (Class 5), 
servo mounting lid, plus linear- 
ity tolerance as close as +0.025% 
as low as 5K. A 3-turn unit 
(Model CN) is also available. 


Models AN and CN are particularly recommended for precise 

servo-mechanism applications and represent the most ad- 

vanced design and highest quality available today in the field 

of precision potentiometers. 

——— ig 
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- THREAD 8-32 NC-2 «3 
"2888 DEEP 3 EQUALLY 
ie SPACED MOUNTING HOLES. 






a 10-turn miniature Helipot only 
%” in diameter, weighs 1 oz., has 
slide wire 18” long. Also avail- 
able with servo mounting (Model 
AJS) and servo mounting with 
ball bearings (Model AJSP). 
Linearities as close as + 0.1% 
as low as 5K. 





Designed for long life under severe operating conditions, the 
AJ Series is widely used where small size and weight are vital. 


THREAD 4 —32NEF-2 







PANEL NUT @ INTERNAL 
TOOTH LOCKWASHER 
PROVIDED 


Design details on above units are subject to change without notice. 
Certified drawings available upon request. 


econwneane @ ow = = = = ——_ eee “<_< eo oe oe @ 


Only_Helipot is able to supply—in volume—multi-turn helical 
potentiometers with special features to meet your particular 
needs . . . Special Shafts, Extra Spot Welded Taps at any posi- 
tion, Ganged Assemblies (except AJ), Special Temperature Co- 
efficients, etc. Send us your requirements! 


For complete details contact 
your nearby Helipot represent- 


THE Helinot co ie owen isa oN 


A subsidiary of Beckman Instruments, Inc. 


SOUTH PASADENAT8&, CALIFORNIA 


Field Offices: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, Detroit, Chicage, St. Louls, 
Los Angeles, Seattle, Dallas, High Point, N. C. and Fort Myers, Florida. In Canada: J. S. Root, Toronto. 


Export Agents: Frathom Co., New York 36, New York. 
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range up to ‘s in. in width, with a 
1% OD. A Mode} 92-6 De-Reeler 
tension is furnished for handling wire 
gages 24 to 44, and spools up to 6 in. 
in diam. Dimensions are 21-%4 in. long, 
8 in. wide, 12 in. high. One winding 
set-up is furnished. Use is made of 
completely enclosed 48-pitch gears. 
Compound idlers are available for 
additional gear ratios. Motor equip- 
ment consists of %4-hp. variable-speed 
ac-de motor and a foot-operated speed 
control for 115-volt operation. Step- 
down transformer is available for 230- 
volt operation. Weight is 42 lb. when 
Model 92-6 De-Reeler is used weight 
is 51 Ib. Geo. Stevens Mfg. Co., Inc.., 
6022 N. Rogers, Chicago 30. 

Circle No. 39, Reader Inquiry Facility, page 22 





Laboratory 


and 
Engineering 
Equipment 


This Office Typist is doing 
the work of 4 Draftsmen... 





MAGNETIC FIELD TESTER 


Magnatest, Type FM-200, is an ex- 
tremely sensitive device used to meas- 


This girl (who doesn’t have 
and doesn’t need, an engineer- 
ing degree) is daily saving her 
firm the lettering time of 4 
draftsmen. And she’s doing a 


typewriter. Wide selection of in- 
stantly changeable type faces 
makes Vari-Typer useful and 
MONEY-SAVING for other jobs.. 
setting text type for specifica- 


ure weak magnetic fields ranging from 
1 oersted full scale to 1 millioersted 
full scale. The sensing element of the 
instrument is contained in a small de- 
tector. The element itself is about “6 


in. in diam and 1% in. long. Generally, 
tion sheets, literature, instruc- two detectors are used at the same 
tion manuals, etc... which can time. The unit responds to the mag- 
be duplicated on office ma- netic potential gradient along the 
length of the sensing element. When 
two detectors are used, each responds 
to the respective field present and the 
meter reads the difference in field 
strength acting on the two detectors. : 
Using two sensing elements permits 











neater, sharper, more legible 
job of lettering, too! 
EASY AS ABC to operate! 


Standard keyboard works like a chines or offset printing. 


Lettering Machine 


Body copy produced on DSJ Model. 





Headlines photo-composed on the Headliner. 















--------- 


RALPH C. COXHEAD CORPORATION 
720 Frelinghuysen Ave., Newark 5, N.J. 


SEND THIS 
COUPON 


| Please send me Vari-Typer Booklet 134 | 


POI 5 vccacuccwscnedseeeceevccwapsvesavcsesseceus 
...@nd learn how you too | | 
can break that drafting COMPANY cccccccccccccccccccsccccscccccsccceses 
ner Dene. INIEOG sw canccccnsnesecsccncccesesesesedsseness | 


seccesececceecee WN Beee tf At Ewcsecceee 
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Put them on 
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You don’t need to bolt machines down! 






HOW TO REDUCE 


VIBRATION 


1953 


In most cases machines placed on Vibra-Mount 
Felt do not need to be bolted down. The strong 
Vibra-Mount adhesive between felt and floor and 
felt and machine holds firmly, preventing 
‘“‘walking.”’ This method of mounting is simple, 
fast, and inexpensive. And there is a great big 
plus value in reduction of vibration, as much as 
85%! Save your floors, lessen machine down- 
time, stop shaking employees and machines. 
When installing new machines or relocating your 
present equipment, use Vibra-Mount Felt. Simple 
details and further information will be found in 
the booklet ‘‘How to Reduce Vibration.’’ Write 
for it on your company letterhead. 


American Felt 
Company 


TRADE MARK 





GENERAL OFFICES: 
16 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, 
Detroit, Cleveland, Rochester, Philadelphia, 
St. Louis, Atlanta, Dallas, San Francisco, Los 
Angeles, Portland, Seattle, San Diego, Mont- 
real.—PLANTS: Glenville, Conn.; Franklin, 
Mass.; Newburgh, N. Y.; Detroit, Mich.; 
Westerly, R. 1.—ENGINEERING AND RE- 
SEARCH LABORATORIES: Glenville, Conn. 
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ontrols 
through better 

Hermetically 
Sealed Relays 


SPECIFY 


e most advanced hermeti- 
ally sealed relays can best 
designed and produced by 
a\firm like Leach which pio- 
red this field from the be- 
ing. 

ere at Leach you will find 
lete engineering, testing 
roduction facilities to 


under competitive operating 
conditions. 


— Specify Leach 


LOBES 
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No. 6375S, AN3307-1 
2PDT Hermetically Sealed, 
Solder Terminal Type 


No. 637PS 
2PDT Hermetically Sealed, 
Plug-In Type in Octal Plug 


No. 9031SS 
3PDT Hermetically Sealed, 
Solder Terminal Type 


Performance characteristics for the 
Relays illustrated above are as follows: 


®@ Contacts rated: 10 Amps. 
Resistive and inductive at 29 VDC. 


®@ 6 Amps. Motor load at 29 VDC. 


®@ 10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 


wr GO, 


5915 AVALON BOULEVARD @ LOS ANGELES 3, CALIFORNIA 


Representatives in Principal Cities of the U.S. and Canada 












orienting one to cancel out stray fields, 
while the other is used to measure the 
unknown field. Magnaflux Corp., 7300 
W. Lawrence Ave., Chicago 31. 

Circle No. 40, Reader Inquiry Facility, page 227 
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SYNCHRO ZEROING UNIT 


Designed for zeroing synchros of all 
types, Synchro Null, Model U-101 
has been developed to zero 26-volt 
400-cps, as well as 110-volt 60-cps, 
and 110-volt 400-cps synchros of all 
standard types and sizes. A simple 
switching operation automatically se- 
lects proper test-circuit connections 
for each type of synchro, as well as 





the proper sequence of test circuits 
for the zeroing operation. This pro- 
cedure eliminates the possibility of 
making improper connections. High 
sensitivity in the null-indicating cir- 
cuit permits the tuning eye to provide 
zeroing accuracy. Ten mv, correspond- 
ing to about 0.6 min of angular error, 
can be instantly detected. Time re- 
quired to null synchros is said to be 
less than half the time consumed by 
manual zeroing. Ultrasonic Corp., 61 
Rogers St., Cambridge 42, Mass. 


Circle No. 41, Reader Inquiry Facility, page 227. 


REGULATED POWER SUPPLY 


Regulated Power Supply, containing a 
magnetic amplifier, is designated 
Model No. MR532-15. Power supply, 
which contains no tubes, is rated at 
5 to 32 volts d-c and 15 amp con- 
tinuously. Unit has a regulation ac- 
curacy of | per cent for d-c load 
variations from no load to full load, 
and is also stabilized for a-c line vari- 
ations from 105-125 volts a-c. Ripple 
is 1 per cent maximum. The supply 
is provided with a 4'2-in. ammeter and 
voltmeter. Additional feature is that, 
in addition to the regular a-c on-off 
switch, the unit is also provided with 
a magnetic-type circuit breaker on the 
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Tiny 


Ehm 


Hermetically sealed - in- glass 
Edison thermostats are imper- 
vious to dust, moisture or cor- 
rosion—and are highly resist- 
ant to shock and vibration. 
You can specify them with 
confidence for temperature 
control in air, gases, liquids 
or solids. 








By winding Edison sealed -in- glass ther- 
mostats directly into the stator coils of 
heavy duty (1 to 700 h.p.) explosion- 
proof motors, Continental Electric Co., 
Inc. of Newark, N. J., guards against sin- 
gle phase failure and virtually eliminates 
the hazard of burn-outs due to overloads. 


These tiny, sealed thermostats were se- 
lected because they are unaffected by 
temperatures of 300° FE encountered in 
baking the insulating varnish, prevent 
inadvertant damage to the windings and 
withstand maximum shock and vibration. 
Each of three groups of phase coils con- 
tains an EDISON thermostat which will 
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| you 
CAN 

| ALWAYS 
RELY 

| ON EDISON 
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DUE TO OVERLOADS 


Thermostats Embedded in Windings 







“ 
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One for thermal protection 


Three for thermal 
and “single phase” 
protection 


(; 


immediately detect a temperature rise 
caused by the opening of any one of the 
three power leads. 


The rugged little thermostats guard 
against high temperature from any source. 
The alarm may be visual or audible, or 
the thermostats may be installed in series 
with a stop button for automatic shut-off 
to protect unattended installations. Al- 
though they may never be required to 
operate, EDISON thermostats can be de- 
pended on for the life of the motor they 
protect. 


Write or call for full information. 


Q Edison. 


INCORPORATED 


Instrument Division 
Dept. 53, West Orange, New Jersey 
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d-c side with a time-delay provision. 
Overall dimensions are: 22 in. wide 
x 17 in. deep x 14% in. high. Perkins 
Engineering Corporation, 345 Kansas 
St., El Segundo, Calif. 

No. 42, Reader Inquiry Facility, page 22 


INFRARED METER 


Infrared meter is designed to measure 
radiant-energy intensities up to 10 
watts per sq in. Designated Type DW 
69, the meter is suited for quickly de 





termining the intensity of high-range, 
radiant-energy sources and for studies 
of infrared radiation effects concerning 
absorption and transmission properties 
of materials. It also has medical and 
other applications. Operation of the 
pocket-sized instrument is simplified 
because no separate thermopile o1 
other accessory equipment is needed 
The radiation receiver a sensitive 
thermocouple especially designed for 
radiation work. of a_ thin 
thermo element which provides rapid 
response, the meter need be exposed 
for only a few seconds when making 
measurements. Accuracy per 
cent of full-scale value over a response 
range of 300-3500 millimicrons (3,000 
35,000 angstroms). General Electric 


Co., 1 River Road, Schenectady, N. ¥ 


is 


Because 


iS kB 
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COMPARISON BRIDGE 
Having a basic accuracy of 0.1 pei 


cent, general-purpose — comparison 
bridge, Type 1604-A, can be used for 
direct comparison of resistors, capac 
itors and inductors over the impedance 


range between about ohms to 
megohms. Two impedance-deviation 
ranges, 5 per cent and 20 pe 
cent, are provided. Dissipation-factoi 
(or storage-factor) differences are also 
indicated. The bridge is completely 
self-contained with a cathode-ray vis 
ual detector and an oscillator operat 
ing at either 1 ke or 5 ke. Operation 
is from an a-c line. The point at which 


the bridge is grounded can_ be 
switched, so that measurements can 
be made with the unknown either 


: : , : : ay; ita 
grounded or ungrounded. Primary ap 
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New Waldes Truarc GRIP Ring requires no groove, 
holds fast by friction, can be used over and over again 










Ring +5555 | 5555-12 









5555-1354 | 5555-18 | 5555-25 5555-37 
He” He %” 


al aed ont 
+.002 |+.002 |+.002 | +.002 | +.003 | +.003 






The Waldes Truarc Grip Ring is a new, low cost fastener 
that provides a positioning shoulder secure against mod- 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 


SHAFT DIAMETER 





Thickness 


The Grip Ring can be installed tightly against a machine 
part in order to take up end-play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 








RING DIMENSIONS 





Find out what Waldes Truarc Retaining Rings can do for 
you. Send us your drawings. Waldes Truarc engineers 


will give your problems individual attention ‘without 
obligation. 


Approx. 
Ultim. Thrust 
Load (Lbs) 


Waldes Kohinoor, Inc., EM-035 
47-16 Austel Place, L.I.C. 1, N. Y. 


L) Please send me sample Grip-Rings 


SEND FOR NEW CATALOG » a si 


WALDES 














WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.362.947: 2.362.948: 2.416.852; 2.420.921: 2,428,341; 2.439.765; 2.441.646: 2.455.165: 
2.463.360; 2,463,383: 2.467.602: 2.467.803: 2.491.306; 2.509.081 AND OTHER PATENTS PENDING 


Business Address__— 





‘ (please specify shaft size _..._-==-—~~_) 
\ [) Please send me the complete Waldes Truarc 
f catalog. 
e (PLEASE PRINT) 
— ee ay 1 Title acacia 
REG. U.S. PAT. OFF. | 
RETAINING RINGS ee 

| 
| 
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plication for the comparison bridge is 
that of sorting components to a given 
tolerance. The standard to be used 
need not be a precision standard but 
can be a component which has been 
independently measured. An _ offset 
zero is provided within the bridge so 
that an accurate standard is not nec- 
essary. The bridge is also suitable for 





































measuring center-tapped windings to 
be sure that the tap is correctly cen 
tered; for checking ganged potenti- 
ometers and capacitors; and for meas- 
uring small capacitors of a few micro- 
microfarads by placing them in parallel 
with, for example, 100 mmf. General 
Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 

Circle No. 44, Reader Inquiry Fa 


DECADE INDUCTOR 


New line of decade inductance units 
include four ranges from 1.0 mh to 
10 henrys. They are available as single 
units which can be connected together 
| to give an inductance range of as little 
| as 1.0 mh in 10,000. The inductors are 
| wound on toroidally shaped powered 
molybdenum permaloy cores. Quality 
Factors (Q) as high as 250 are obtain 
able with these units. Switching is per 
formed by the use of high-current ca- 
pacity, low resistance, instrument-type 


eee tO give you e complete line of switches. Torocoil Co., 1374 Mobile 


HEMET , | 
CONTROL CIRCUIT TRANSFORMERS 


Now available in smaller transformers is the same high standard of 





construction and electrical characteristics proved so successful by our 
larger sizes. Designed specifically to handle high inrush currents en- 
countered in industrial machine control, these transformers provide better 
regulation of circuit voltage. Specify Hevi Duty Transformers to assure 
yourself of dependable service. Available in sizes from 50 V.A. through 
10,000 V.A. Write for Bulletin T-5111. 


HEVI DUTY ELECTRIC COMPANY 








MILWAUKEE 1, WISCONSIN 





Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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This continuous roll machine at the C-D-F, 
Bridgeport, Pa. plant makes top quality sheet 
fibre for electrical insulation. Corrosion- 
resistant rollers are made from laminated 
Dilecto, another famous C-D-F product. 


se 
a 







m > DIAMOND 
VULCANIZED 


FIBRE 


e mechanically and electrically strong 
e moisture, arc and chemical resistant 
¢ high dielectric strength 

e easily machined and formed 

e low-cost with long life 





watched all the way... 


DIAMOND VULCANIZED FIBRE 


Naturally it takes a big, well-equipped company like C-D-F to make fibre. It also 
requires a special brand of know-how and long experience to take rag paper (we 
make our own), zinc chloride and water and come up with a low-cost uniform 
product that can be adapted to a million uses. 


Maybe you think that vulcanized fibre has been replaced by many newer, more 
publicized materials. Actually Diamond Vulcanized Fibre today has more appli- 
cations, more unique qualities, more product design value than ever before. 


If you need a dependable source for bone, commercial, Diamond “fish paper” 
insulation, tubes, rods, receptacles . . . talk to the man who knows. . . your C-D-F 
sales engineer (offices in all principal cities), or write C-D-F, Newark, Delaware. 


THE NAME TO REMEMBER \ a VULCANIZED FIBRE 


NEWARK 13, DELAWARE 
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Court, St. Louis 10, Mo. | 
Circle No. 45, Reader Inquiry Facility, poge 227 


BALANCING WAYS 


















orcelain New balancing ways are designed for 
8 static balancing of armatures, fans and 
e e other equipment. Feature is a sensitiv 
specialties ity of 0.006 oz-in. No centering of 
work and no leveling or set-up is re- 
quired. Work to be centered is sup- 
ported on four hardened and ground 
ly WY disks. The disks revolve on a_pivot- 
ad ° 
YoleUf Wa | 
Modern production techniques, 
and 30 years of “know-how” type bearing having a spindle with 
make it worth your while to coned ends turning in precision-type 
send samples or blueprints to ball bearings. The aluminum end 
(KNOX) for the QUALITY and | standards are covable on two shafts 
UNIFORM Electrical Porcelain | for different sizes of work, with a max- 
Specialties you need. imum spread of 12 in. Swing (diam- 
' eter) is 10 in. Load capacity is 35 lb. 
WET AND DRY PROCESS Crown Industrial Products  Co., 
i oe él Woodstock, Ill. 
No. 46, Reader quiry Facility, page 227 
KNOX PORCELAIN CORP. knoxvitte 1, TENN. 
D-C POWER SUPPLY M 
Filtered d-c power supply, designated 
Electro Model C-12, provides adjust 
able d-c voltage (O-16) from an a-c 
source for all current loads from 1 to 
8 amp continuous output, up to 12 : 
amp with intermittent loads. Filtered 
circuit reduces a-c hum or ripple to 
less than 3 per cent at 8 amp. Appli 
cations include use with laboratory in 
struments, relays, solenoids, and many 
other low-voltage applications where 
. . - . ”“ 
Eliminate high-cost-specials | 
by standardizing on 
Reach for the handy American Stock Gear catalog . 
when you are specifying gears for the product ' 
you are designing ... Save time... Save money. 
This complete line of high quality gears in- 
cludes brass, bronze, steel, semi-steel, cast iron d-c equipment is operated from a-c 
and non-metallic gears of every industrial type. lines. Construction features choke in 
Readily available from an authorized distribu- <a 9 ; . on 
iaedees wen. put-type filter, 0-20 volt voltme ter, 
a and 0-10 amp ammeter. Selenium rec- 
STARS ; : ; ; tifiers permit overloads beyond rated 
f¢ American Stock Gear Catalog 300 con- capacity. Supply is equipped with a 
4 ‘tains detailed information and latest ‘Se ee ee 
Ce prices on complete line. fuse, terminal connecting clips, and a 
= 6-ft rubber cord and plug. Dimensions 
are 12 x 7 x 8% in. Weight is 25 lb. 
AMERICAN STOCK GEAR division Elector Products Laboratories, Inc., 
4501 N. Ravenswood Ave., Chica- 
PERFECTION GEAR COMPANY e« HARVEY, ILLINOIS 


go 40. 
Circle No. 47, Reader Inquiry Facility, page 227. 
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it takes Class “H” insulation to 
withstand the relentless severity 
of extreme operating conditions 
... physical, chemical, dielectric, 
very high or very low 
temperatures... to remove the 
danger of breakdown under 
overload . . . to minimize fire 
10 e. hazards... to permit the 
design of longer life electrical 

components and equipment of 
minimum weight and size, 
without sacrifice of rated output. 


You can depend upon 
MITCHELL-RAND for a full line of 
Class “H” insulation to meet every 
extremely severe electrical 
insulation requirement. 





MITCHELL-RAND ELECTRICAL INSULATION HEADQUARTERS «= MITCHELL-RAND ELECTRICAL INSULATION HEADQUARTERS 


SILICONE VARNISHED FIBERGLAS CLOTHS, 
TAPES, TUBINGS, SLEEVINGS 


SILICONE SATURATED OR COATED ASBESTOS SHEETS 
SILICONE COATED NOVABESTOS SHEETS 

SILICONE RUBBER COATED FIBERGLAS SHEETS 
SILICONE GLASS MICA 

SILASTIC RUBBER COATED FIBERGLAS TAPE 

TEFLON COATED FIBERGLAS SHEETS 


x wRKRK RM 





LL. 
at R Write to MITCHELL-RAND for free samples and descriptive data. 







G 


' Electrical 
Insulation 


me Pe A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH 
. INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS « FRICTION 

% ® TAPE AND SPLICE + TRANSFORMER COMPOUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS 
¢c 4 SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND TAPE + MICA PLATE, TAPE, PAPER, CLOTH, 

e TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND SLEEVINGS + IMPREG- 

NATED VARNISH TUBING + INSULATING VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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BLUTEX 
PERMANENT 
TRANSPARENCY 


UNUSUAL 
STABILITY 


BLUTEX 
UNIFORM 


BLUTEX 
EASY ON 
THE EYES 





BLUTEX 


100% WHITE 
RAG STRENGTH 


FREDERICK POST COMPANY 


3650 No AVONDALE AVE. CHICAGO 18, ILLINOIS 
















To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 227. 


ELECTRIC CONTACT CONTROL- 
LERS-—Illustrated two-page bulletin 
describes a vapor-actuated electric 
contact controller for solenoid valves, 
motors, and other applications. Con- 
struction details, specifications, and 
other pertinent information are pro- 
vided. Data are also presented on a 
series of solenoid valves and relays. 
Specifications, construction details, 
and applications are covered. H. O. 
Trerice Co. 

Circle No. 48, Reader Inquiry Facility, page 227 


SOLDER FLUX—Two-page data 
sheet provides information on a solder 
flux designed for dip-tinning of trans- 
former leads, dip-soldering of commu- 
tators, and other applications where 
soft solders are used. Composition of 
the flux is discussed, its advantages 
are described, and the forms in which 
it may be obtained are given. Also 
discussed are the savings made pos- 
sible and the quantities in which the 
solder flux may be obtained. Fusion 
Engineering. 

Circle No. 49, Reader Inquiry Facility, page 227 
CENTRALIZED LUBRICATION 
SYSTEMS — Four-page bulletin § de- 
scribes a pumping unit, Model DC20, 
about which an automatic centralized 
lubrication system can be built. Con- 
struction details of the unit are dis- 
cussed and the principles of operation 
of the complete system are covered. 
Specifications are provided and addi- 
tional data on the six available models 
are presented in tabular form. Units 
are available for handling either oil 
or grease. The Farval Corp. 

Circle No. 50, Reader Inquiry Facility, page 227 


RESIN COATINGS — Sixteen-page 
bulletin presents technical information 
on specifications, formulations, and 
uses of VMCH resin as a surface coat- 
ing. Advantages of the resin are given, 
including its superior adhesion to 
many surfaces. Specifications are pro- 
vided and several applications are 
mentioned. Bakelite Co., Div. of 
Union Carbide & Carbon Corp. 

Circle No. 51, Reader Inquiry Facility, page 227. 


SCREW-LOCKING INSERTS-—Illus- 
trated four-page brochure describes 
an addition to a line of screw-locking 
inserts known as a knurled insert. De- 





Literature for the Asking 
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sign of the knurled insert is covered, 
its advantages are listed, and the 
simplicity of its installation pointed 
out. Available metals and range of 
sizes are given. Also discussed are a 
line of ready-made tap holes that can 
be pushed into plain drilled, punched, 
or stamped round holes; no special 
tools are required. Brush Nail Ex- 
pansion Bolt Co. 

Circle No. 52, Reader Inquiry Facility, page 227 


MOTOR APPLICATION CATALOG 
—Containing much useful reference 
data, 26-page catalog provides infor- 
mation and selection charts for all 
types of motors. Other charts show 
typical applications of these various 
types. In addition, data are provided 
on the mechanical and electrical fea- 
tures, as well as the ratings, of a wide 
variety of motors. Included in the line 
are totally enclosed, fan-cooled mo- 
tors; sanitary motors; explosion-proof 
motors; d-c motors; and many other 
types. The Louis Allis Co. 

Circle No. 53, Reader Inquiry Facility, p 


EDDY-CURRENT PRESS DRIVES— 
Entitled “Speed Torque Characteris- 
tics of the Dynamatic Press Drive,” 
illustrated 52-page booklet presents 
an analysis of the application of two 
eddy-current clutch and brake assem- 
blies installed on 60 x 60 in. me- 
chanical stamping presses. Study re- 
vealed that inherent characteristics of 
the drive permit predetermined punch 
entry speeds from 30 to nearly 100 
per cent at the rated torque capacity 
of the unit used. Other advantages of 
drive are also listed in the booklet 
sections of which are devoted to de- 
scriptions of the press drive. Dyna- 
matic Corp. 

Circle No. 54, Reader Inquiry Facility, page 227 
RELAYS — Jobber’s 1953 _ catalog 
stresses the fact that over 1,000,000 
relays are in stock. Included in this 
basic 14-page catalog are data on a 
variety of hermetically-sealed relays, 
motor and control relays, midget re- 
lays, and many other types. Also in- 
cluded are illustrations, manufactur- 
ers names and other pertinent infor- 
mation. Relay Sales. 

Circle No. 55, Reader Inquiry Facility, page 227. 


TRANSFORMER LAMINATIONS— 
Fifth edition of 124-page catalog pre- 
sents data on a wide variety of trans- 
former laminations. Included are 
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If the IFF radar device used by air- 
craft should give the wrong signal, 
our own planes would be in danger 
of being shot down by antiaircraft 
and fighter interceptors. Small but 
vital beryllium copper parts prevent 
any such catastrophe. 


To insure the correct signal, each 
finger in the circular part must have 
uniform tension and must line up per- 
fectly. That’s one reason why beryl- 
lium copper was chosen for this 
application. The required accuracy 
can be achieved only by fixture heat 
treating, and Berylco is the only 





Parts shown processed by H. Braun Tool & Instrument Co., Hawthorne, N.J. 


ainiies MADE OF BERYLCO BERYLLIUM COPPER 


material that can stand such severe 
forming and still retain its desirable 
spring properties. 


Of course there are other reasons 
why this versatile alloy is used here. 
Its resistance to fatigue, corrosion and 
relaxation; its electrical conductivity; 
its indifference to temperature varia- 
tions—all are important. 


The ability of Berylco to offer the 
designer more than one desirable 
property has materially increased 
its application—for peacetime prod- 
ucts as well as those used in defense. 
If you would like to include Berylco 


in your plans for the future, we 
invite you to share the knowledge of 
the world’s largest producer of beryl- 
lium copper. Call or write any of the 
offices listed below for help or 
sample material. 


THE MOST COMPLETE LISTING 
of available beryllium copper 
forms is contained in the Berylco 
Product Directory, just published. 
Send for your free copy today. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY— WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation 





DEPT. 3-C, READING 5, PENNSYLVANIA 


New York « Springfield, Mass. » Rochester, N.Y. » Philadelphia « Cleveland « Dayton « Detroit « Chicago » Minneapolis * Seattle « San Francisco « Los Angeles 
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Representatives in principal world-trade centers 
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EAD ALTERNATORS | 


a) ae 0 
mg CUE eee 


“NEGATIVE” 
Distortion 


N3E-2 


Low harmonic 
{ content, dual 
frequency 
alternator 
with less than 
3% total 
distortion 

on each 
frequency 





EAD offers you the 
answer to your 
small permanent 
magnet alternator 
requirements; units ‘ 
designed for special XS = 
applications where N2B-2 

Size, Weight and 

Efficiency are top Two phase, 30 cycle alternator 
on each phase. 


There’s an EAD Alternator 
for Your Every Application 


FREQUENCY SPEED 
TYPE OUTPUT VOLTS PHASES (CYCLES) (RPM) 








N2A 45 Volt Amps 115 3 400 6000 

ee a 7 1 30 1800 
PE. | etna 7 2 30 1800 
ME, 9, 2 lesen 10-15 1 1000 20,000 
SORE Xicseesemess 7 ] 90/150 1800 
N5B 8 watts 20/40 1 1000 5000 

N6A 20 watts 40/80 1 1000 5000 

N6B 60 watts 30 1 400 8000 

*Less than 2% Total Distortion **Less than 2% Total Distortion on each phase 


Dual frequency alternator less than 3% 
Total Distortion on each frequency. 


Solving special problems is routine at EAD 












If your problem involves rotating electrical equipment, 
bring it to EA D. Our completely staffed organization 
will modify one of our standard units or design and 
produce a special unit to meet your most exacting 
requirements. 


EASTERN AIR DEVICES, INC. 


585 DEAN STREET, BROOKLYN 17, NEW YORK 
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technical information, drawings, and 
a weight table of all available stand- 
ard shapes. Also covered are custom- 
made laminations, tolerances, general] 
test data, mechanical and magnetic 
dimensions, and available magnetic 
core materials. Electrical steels and 
similar products are listed and a table 
of contents is provided. Alleghany 
Ludlum Steel Corp. 

Circle No. 56, Reader Inquiry Facility, page 22 


INDUSTRIAL CONTROLS — Con- 
taining charts, dimensional drawings, 
and other illustrations, 32-page cata- 
log presents data on a wide variety 
of industrial controls. In addition to 
useful information on control termi- 
nology, information is presented on 
thermostats, electronic humidity con- 
trols, motor-operated valves, solenoid 
valves, control motors, and_ relays. 
Among the other products covered 
are relays, electrical accessories, heat- 
ing and air conditioning controls, and 
other products. An index is included. 
Barber-Colman Co. 

rcle No. 57, Reader Inquiry Facility, page 227 


POTENTIOMETERS, RHEOSTATS 
—Illustrated two-page data sheet pro- 
vides information on a series of pre 
cision resistance decades. Features of 
the line are covered. Specifications for 
each of the models are provided, and 
typical applications are listed. Con 
struction details are briefly described 
Brown Electro-Measurement Corp. 
rcle No. 58, Reader Inquiry Facility, page 227 


ELECTRON TUBES — Illustrated 
eight-page brochure discusses the spe 
cial features and test and production 
procedures that assure longer life 
for Five Star Tubes. Several tables 
present information on available min 
iature and subminiature tubes, in 
cluding ratings, applications, charac 
teristics, and other data. General 
Electric Co. 
No. 59, Reader Inquiry Facility 


ALL-STEEL PILLOW BLOCKS— 
Complete with cutaway view and 
other illustrations, eight-page pam 
phlet presents information on a 
stocked line of heavy-duty steel 
housed tapered roller bearings in fou 
sizes ranging from 2'%4.6 to 10 in 
Among the topics discussed are the 
availability of expansion and non-ex 
pansion types, construction details 
design features, and other topics. Se 
lection of the required bearing size 
and specific applications are covered. 
Additional data on these Dodge 
Timken pillow blocks are provided 
in tabular form. Dodge Mfg. Corp. 
cle No. 60, F er Inquiry Facility, page z 


SOLENOID VALVES—New design 


principles applied to solenoid valves 
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a 7Ght fastener... 


You wouldn’t intentionally slow down your 
production lines with inefficient tools or use the 
wrong machine for the job at hand. Isn’t it equally 
logical to make sure that every fastening job is done 
with a fastener that is “just right” ? 


Differences in hardness and thickness of the tapped 
material require selection of the right type of tapping 
serew thread. This, in turn, works best with 


selection of the right hole size. eee specify 


Lamson fastener engineers can advise you how to 


reduce the variety of fasteners and sizes at each On 
assembly station, cut costs and improve assembly. 
Lamson control of quality and Lamson design produce 


* 
low drive torques—high strip torques. Solve your tapping screws 


fastening problems with Lamson Tapping Screws. 










The LAMSON & SESSIONS Co. 
1971 West 85th St. * Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 
t Check the products below that interest you; tear off bottom of ad 
and send to us for complete information. 
MACHINE SCREWS 1 SEMS : TAPPING SCREWS | CAP SCREWS 
Precision made for ! Pre-assembled Choice of round, “1035” Hi-Tensile 
fast economical lockwashers on [ pan, truss, flat oval, I Heat-treated steel. 
assembly. i tapping and mo- | hexagon and Phil- { 
| chine screws. lips heads. 
| SQUARE AND HEX | _ —« LOCK NUTS [ i “1035” 
| MACHINE SCREW as ce COTTER PES SET SCREWS 
NUTS i tion proof ‘Con be =— —s — Cup point type 
' . . ® ft: ’ 
ye. ote hot { used repeatedly. | a alae i hardened and 
OS m ceil : ' | heat-treated. 
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DE-STA-CO’S Multi-Stamping process holds the answer for small, intricate 
parts in economical volume quantities. Our high-speed Four-Slide automatic 
machines complete parts (22” x 12%” maximum) in a single stroke, eliminat- 
ing secondary handling and multiple inspections. Such operations as piercing, 
forming, swaging, embossing, twisting, curling and reforming from coiled stock 
are completely finished ready for their only inspection. Multi-Stamping is es- 
pecially advantageous where forming around a mandrel is required. 


You'll benefit too, from the economies that result by using our Multi- 
Stamping process. We'll be glad to quote on your requirements; just send a 
sample, drawing or description together with quantity required. 


Our automatics comprise just one department of our modern plant. Other 
equipment enables us to handle material up to 34” thickness, with press beds 
up to 48” x 72” at pressures up to 250 tons. Drawing capacity 4” deep; coining 
presses to 400 tons. Special valves, shims and other exacting work are eco- 
nomically produced to rigid specifications. 


Write for a copy of our Multi-Stamping Brochure which illustrates our plant facilities in 
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UNLIMITED 


detail. 








to extend their efficiency and scope of 
operation are described in a 12-page 
illustrated brochure. Emphasis _ is 
placed on the simplicity of the design 
and on the minimum pressure drop 
produced. Other advantages, as well 
as construction details and applica- 
tions, are covered. Capsule case-his- 
tories are included. Valcor Engineer- 
ing Corp. 

Circle No. 61, Reader Inquiry Facility, page 227. 


CERAMIC -INSULATED TERMI- 
NAL BOARDS-Illustrated four-page 
brochure contains a description and 
specifications for ceramic-insulated, 
silicone - treated terminal boards. 
Among the topics discussed are con- 
struction details, applications, surface 
treatment, fungi-proof contacts, and 
arc-resistance. Originally developed 
for air-borne electronic equipment, 
boards have many industrial applica 
tions. Emphasis is placed on_ their 
ability to resist heat and moisture. 
Aircraft Radio Corp. 

ircle No. 62, Reader Inquiry Facility, page 227. 


PRECISION TIMERS — Illustrated 
16-page catalog describes a line of 
electric timers, together with avail- 
able types of mountings. Information 
is provided on standard and special- 
order motors available, electronic con- 
trols, resetting mechanisms, and other 
topics. Facilities for panel mounting 
and the availability of explosion-proof 
cases for some models are covered. 
Included among the products are 
millisecond timers and _ one-cycle 
counters. Wiring diagrams and dimen- 
sional drawings are included. The 
Standard Electric Time Co. 

Circle No. 63, Reader Inquiry Facility, page 227. 


GROMMET V-BELTS—Emphasis in 
this illustrated four-page folder is on 
the new design features of the Tex- 
rope grommet V-belts. Special fea- 
tures mentioned are the ability of the 
belt to hold to its original length, 
its high gripping pressure, and the 
fact that it is made without a splice. 
Other advantages are also covered. 
Allis-Chalmers Mfg. Co. 

Circle No. 64, Reader Inquiry Facility, page 227 


RECORDING SYSTEMS-Illustrated 
six-page bulletin covers the scope and 
contains performance data and speci- 
fication tables for these direct-writing 
recording systems. Also covered are 
typical applications, advantages of the 
interchangeability of amplifiers and 
preamplifiers, features of the systems, 
and the availability of complete sys- 
tems or separate components. Sanborn 
Co. 

Circle No. 65, Reader Inquiry Facility, page 227 
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— Ve WIPERSIL CORE 


cuts air-borne transformer size and weight 


Ronee 


Transformer weight reduced 25%, size cut 20% in a 
single unit of air-borne electronic equipment. This is 
the mark set ky a new lightweight Hipersil® Core 
designed by Westinghouse for the Navy Bureau 
of Aeronautics. 

Adaptable to commercial as well as military use, 
the new core makes possible more powerful equip- 
ment within the size and weight limitations of previous 
models. A special silicon steel, rolled to a new 4-mil 
thinness, with grain structure super-oriented by a 
refinement of the Hipersil process, achieves the size 
and weight reductions. 

Hipersil Cores cut size and weight in a/l/ types of 
electrical and electronic transformers. They combine 
highest permeability with lowest losses in a wide 
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range of sizes (1 through 5 and 12 mils). Two-piece 
assembly simplifies transformer manufacturing, cuts 
fabricating costs. Greater flux-carrying capacity, in- 
creased mechanical strength help to make them the 
best core on the market. For specific information on 
how to apply Hipersil Cores to your product, write 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-70632 
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OIL-DAMPED 


SOLENOID 


GIVES 
SMOOTH-QUIET 


2 WAY ACTION 


DC currents 


available in 
open or closed units 


The smooth stroke cycle of the 
new oil-damped solenoid gives 
equal power and equal time 
cycle for 2-way and centering 
positions. Recommended for 
control use wherever quiet mo- 
tion with moderate power is re- 
quired. Dual solenoid eliminates 
power loss between strokes. The 
Scully Oil-Damped Solenoid can 
be custom-made to meet your 
design and power requirements. 


For more information: 


MAIL THE COUPON TODAY 





Pocus 7 
i 1 
y SCULLY MACHINE COMPANY i 
i 62 Walter Street i 
j Bridgeport 8, Connecticut 1 
; | would like more information regard- ! 
i ing the NEW Ojil-Damped Solenoid. 
i 
RA IN I I 
‘ I 
; PBI oc cccvescevceveee i 
i 
: i crcevtcees ,..Zone....State.......... j 


a ee | 


SCULLY MACHINE COMPANY 


BRIDGEPORT, CONN., U.S.A. 
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Two-page technical data sheet de- 
scribes a clear internal curing varnish, 
No. 140, capable of providing elec- 
trical and physical protection under 
conditions of extreme mechanical 
stress. Recommended applications in- 
clude use on high-speed tool arma- 
tures, high-speed motors and gener- 
ators and other electrical equipment. 
Information is presented on general 
properties, film properties, chemical 
resistance, and baking schedules. 
Irvington Varnish and Insulator Co. 
Circle No. 66, Reader Inquiry Facility, page 227 


THYRATRON MOTOR CONTROL 
—Illustrated four-page bulletin GEA- 
5827 describes an adjustable-speed 
drive for *%4- to 10-hp applications 
on machine tools, conveyors, tex- 
tile machines, and other equipment. 
Components, and principles of opera- 
tion are covered. Specifications, motor 
frame sizes, and other pertinent data 
are also provided. In four-page bul- 
letin GEA-5829 a simplified drive for 
%4- to 3-hp applications is discussed. 
Photos and diagrams are used to ex- 
plain the system, designed for use on 
testing equipment, conveyors, and 
other applications. General Electric 
Co. 

e No. 67, Reader ry Facility, page 227 


PULSE GENERATOR-Six-page_il- 
lustrated brochure describes a gen- 
eral-purpose pulse generator having 
high repetition rates, fast rise times, 
and narrow pulse widths. Special fea- 
tures are covered, construction details 
are described, and performance and 


specifications are given. Rutherford 
Electronics Co. 
> No. 68, Reader ry f ty, page 22 


FASTENERS—An expanded line of 
fasteners for industrial and other uses 
is described in an illustrated 36-page 
catalog. Included in the line is a new 
high-load, positive-locking structural 
fastener suitable for butt-joint fasten- 
ing and other applications. Other sec- 
tions are devoted to a one-piece blind 
fastener used in refrigerators, and fas- 
teners for plastics and other uses. The 
catalog, which features an illustrated 
table of contents, contains dimension- 
al drawings, engineering data, instal- 
lation details, applications, and in- 
structions for ordering. Simons Fas 
tener Corp. 

cle No. 69, Reader Inquiry Facility, page 22/ 


ADJUSTABLE - VOLTAGE SPEED 
CONTROLS — Illustrated four-page 
brochure presents data on adjustable- 
voltage speed controls operating from 
a-c. Available with ratings from 1 to 
150 hp, drives are illustrated and de- 
scribed. Construction details, advan- 
tages and special features are covered. 
Regularly offered with an 8-1 speed 
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Stands up to 
rugged use 


The first line of defense in a 
motor is its commutator. Be- 
cause of this, quality cannot be 
stressed too greatly. Select com- 
mutators that assure trouble- 
free performance. 

Cuicaco CommMutatTor, INc. 
specializes in quality. 

Now in our 11th YEAR of 
uninterrupted expansion, our 
facilities have been developed 
to a point where your most ex- 
acting needs can be handled. 
Proper design and engineering, 
plus a rigid program of inspec- 
tion and testing, is our assur- 
ance to you that our products 
will meet with your most ex- 
acting requirements. 

Send us your prints for esti- 
mates, we welcome your in- 
quiries. 

Special sizes built to your 
ORDER. 

Write on your company let- 
terhead for our free catalog. 


CHICA GO 


COMMUTATOR 


INCORPORATED 


325 WEST OHIO STREET 
CHICAGO 10, 1LLINOTES 
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your HORSEPOWER sense! 


_ Can you state the H.P. 


needed for these jobs? 
N 
‘one. 6 Vehep. () Yehp. () Yahp. () Ye-hp. 


Right you are... . the vast majority of refrigerators contain one-eighth h.p. motors. 
But did you know that more refrigerators are powered by Delco Motors than by 
any other make? It’s a fact. Manufacturers appreciate Delco dependability! 








= ‘one. 6 Ya-hp. () Yehp. () Yohp. () %4-hp. 


Right again! Most washing machines use one-third h.p. motors... and more and 
more manufacturers of washing machines are installing Delco Motors in their 
products. Delco’s dynamically balanced rotor, and Delco’s steel-backed babbitt 
bearing with cored oil wells mean long trouble-free service—always. 


ee ( Ye-hp. ( )14-h.p. ( )1/-h.p. ( )1/4-h.p. ( )34-h.p. 


Correct... it depends on the size of blower required. So remember: Delco motors 
for blowers are available in all standard h.p. ratings . . . and Delco motors are 
favorites with furnace makers, due to their efficient, ultra-quiet operation. 


DELCO 


The best running mate 
your product can have! 


DELCO PRODUCTS 


Division of General Motors Corporation * Dayton, Ohio 









SALES OFFICES: Atlanta + Chicago + Cincinnati «¢ Cleveland 
Dallas + Detroit + Hartford « Philadelphia «+ St. Lovis *« San Francisco 
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adjustment, drives can be furnished 
with a speed range of 32-1, or more. 
Emphasis is placed on the fact that 
units may be engineered for specific 
applications. Century Electric Co. 

Circle No. 70, Reader Inquiry Facility, page 227 






























































HERMETIC SEALS—In addition to 
describing and illustrating plant facil- 
ities and equipment, 32-page catalog 
presents data on what is claimed to 
be the most complete line of hermetic 
seals available. In addition to com- 
plete specifications, information is 
provided on tests satisfied, including 
pressure, insulation, and others made. 
Briefly described are other products 
produced, Sealtron Co. 

Circle No. 71, Reader Inquiry Facility, page 227 


WIRE THREAD INSERTS — Sug- 
gested ways to improve products and 
reduce production costs by using 
stainless steel wire thread inserts in 
tapped holes are discussed in an il- 
lustrated eight-page booklet. Text 
discusses design and other advantages 
offered by this method of thread pro- 
tection. Check list shows savings pos- 
sible when design is based on assem- 
bly with helical thread inserts. Con- 
struction details, applications on home 
appliances and other equipment, and 
the installation of inserts are briefly 
covered. Heli-Coil Corp. 

ircle No. 72, Reader Inquiry Facility, page 227. 


MULTI - CHANNEL SAMPLING 
< SWITCHES — Illustrated four-page 
cant these deposited- brochure describes representative 
faboratory-grade instruments high-speed multi-channel rotary sam- 
pling switches. Switch plates with as 
| many as 240 contacts and switch as- 
| semblies with 1500 contacts are de- 
scribed and illustrated. Industrial and 
electronics applications are mentioned 
and specifications for each of the 
| types presented are provided. Applied 
Science Corporation of Princeton. 
| Circle No. 73, Reader Inquiry Facility, page 227. 


+ es 


Made under Westénm: 
carbon resistors serve@eneal in 
and assemblies. For 4 iperia : ability under the most adverse 
operating conditions, Carbofilm resistors are now available in 
hermetically-sealed metal casings with glass-to-metal end seals. 
Thoroughly protected — mechanically, electrically, climatically. 
Guaranteed tolerance of plus/ 
minus 1%. Available in 14, 1 and 
2 watt sizes. Just about everything 
a precision resistor should be! 









Also in the coated (special resin 
film seal) type for accuracy, 
stability, economy. Guaranteed 
tolerance of plus/minus 1%. 


VALVES—Complete line of valves is 
| described in a 16-page catalog, which 
.| includes illustrations, operating and 
circuit diagrams, and dimensions and 


Excellent characteristics. 1, 1 and weights. Construction features and ap- | 
2 watt sizes. plications are also covered. Included r 


in the line are power-operated valves, 
pilot valves, dual valves, and other 
types. Stokers, oilers, and other ac- 
cessories are briefly described. Ledeen 
| Mfg. Co. 

Circle No. 74, Reader Inquiry Facility, page 227. 
| 


Carbofilm resistors, in both hermetically-sealed and coated types, are 
available in standard values as well as special values made to your 


requirements. Literature on request. Let us quote on your precision 
resistance needs. 


AEROVOY CORPORATION 


2882 Detroit Avenve, CLEVELAND, OHIO 





SNAP RINGS-Illlustrated four-page 
| brochure stresses the applications of 
a line of snap rings, as well as ease 
of installation and their ability to re- 
sist thrust up to shear strength. Data 
| are also presented on construction de- 
| tails, internal and external types, and 
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. . . it does happen, every once in awhile, that some- 
thing like magic has to be conjured up, on a sudden 
problem involving some special service to a customer. 

And this is when a compact, fast-moving, red- 
tape-cutting organization like Bristol Brass shows 
up at its best. Because here there are no handicaps 
of ponderous size, outworn traditions or hide-bound 
business procedures. Here, imagination and initiative 
are the pass keys to all problems that come up. Not 
that magic is Bristol’s stock in trade —it isn’t. 


This is not our standard performance, but... 


But it’s there, when the chips are down, for any buyer 
of Bristol Brass sheet, rod or wire who finds himself 
in a jam, with time running out. Against such a time, 
note down this phone number — Bristol 9246. 

The BristoL BrAss CORPORATION, makers of Brass 
since 1850 in Bristol, Conn. Offices or warehouses 
in Boston, Chicago, Cleveland, Dayton, Detroit, 
Los Angeles, Milwaukee, New York, Philadelphia, 
Pittsburgh, Providence, Rochester. 





Crit Feckin neat Bross ot ite Best 
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HOME APPLIANCES 





LORD mountines 


aud PUTT Tage 
FLEXIBLE 
COUPLINGS 


> Ko AA 








MTL Le 


For a quarter century Lord has solved the vibration and shock 
problems of industry. In the manufacture of home appliances 
the necessity for controlling vibration is of first importance. 

For example in the Dormeyer Blender used in thousands of 
homes every day, a Lord Flexible Coupling provides smooth 
power delivery for the blending action and accommodates shaft 
misalignment between motor and blades. In addition, four Lord 
Mountings prevent vibration from telegraphing to the blending 
jar. These precision Lord Mountings also assure accurate posi- 
tioning of the jar on the base. 

Whatever your design problem may be . . . vibration, shock, 
or smooth power transmission . . . we welcome the opportunity 
to help you. 





BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 

233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 

7310 Woodward Ave. 280 Madison Avenue 520N. Michigan Ave. 1635 West 12th Street 





LORD MANUFACTURING COMPANY °« ERIE, PA. 


headquarters Jor 
VIBRATION ConTROL 
















other pertinent information. Tek Bear- 
ing Co., Inc. 
circle No. 75, Reader Inquiry Facility, page 22 


ELECTRICAL COMPONENTS — 
Jobbers catalog, containing 16-pages, 
provides data on a variety of electrical 
and electronic components. Included 
are toggle switches, rotary switches, 
relays, miniature sockets, and_ ter- 
minal strips. Other items listed in 
clude wire-wound fixed power re- 
sistors with lug terminals, cable as 
semblies, and circuit breakers. Radio 
Surplus Corp. 

ircle No. 76, Reader Inquiry Facility, page 2: 


DRY-TYPE TRANSFORMERS—Data 
on a line of dry-type transformers with 
Class B insulation are provided in a 
four-page brochure. UL-approved, 
transformers are available with ratings 
of 1-3 kva and up. Briefly described 
are applications, special features, and 
other pertinent data. Universal Mfg. 
Corp. 
No. 77, Reader Inquiry Facility, page 2. 


SHEET METAL FACILITIES—En 
titled “Sheet and Plate Fabrication,” 
10-page pamphlet describes aad _ il 
lustrates fabricating facilities and 
many of the typical parts and prod 
ucts manufactured. Plant data covers 
shearing, contour cutting, punching, 
forming, welding, assembly, and 
other departments, as well as the 
equipment available. Among the spe- 
cial-order products made are machine 
bases and guards, small appliance 
blowers. The Kirk and Blum Mfg. Co. 
No. 78, Reader Inquiry Facility, page 


EMBOSSED METAL NAME 
PLATES—File-type folder contains a 
variety of actual samples of embossed 
plates for use on appliances, machin- 
ery, and other applications. Available 
in various sizes, plates can be used 
for trade-mark identification, operat- 
ing instructions, serial numbers, 
power capacities, and other uses. Ad- 
vantages claimed are light weight, 
high legibility, low cost, and ability 
to withstand corrosion, heat and paint. 
Embossed Metal Name Plate Div., 
Chicago Car Seal Co. 

Circle No. 79, Reader Inquiry Facility, page 227 
ADJUSTABLE PAWL FASTENERS 
—Designed for use on small doors and 
panels on motors, electronic equip- 
ment, switch boxes, and similar equip- 
ment, midget adjustable pawl fasten- 
ers are described in a_ two-page 
illustrated data sheet. Weight is 42 oz 
and housing is *4 in. long. Installation 
procedure and specifications are pro- 
vided. Southco Div., South Chester 
Corp. 

Circle No. 80, Reader Inquiry Facility, page 227. 
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DUAL VOLTAGE COILS regularly furnished 
at no extra cost, single or polyphase, save time, 
reduce coil inventory. 


PLASKON ALKYD ARC-BOX, most arc-re- 
sistant material available . . . fungus proof. 


SPECIAL SILVER CONTACTS of high conduc- 
tivity and superior arc-quenching properties. 


PROVISION FOR ADDING CIRCUITS... 
Furnas Switchlets, each with normally open and 
normally closed contacts, may be easily attach- 
ed by the user for auxiliary circuits. 


RUGGED CONSTRUCTION of all parts for 
long life and trouble-free service . . . Direct 
acting solenoid type magnet and contact mech- 
anism. 


EASY TO CONNECT... Shallow case for 
good visibility; pressure type terminals are right 
out in front. 


EASY ACCESS TO PARTS. iteads need not 
be removed to replace contacts . . . Coils can 
be quickly changed. 


POSITIVE ACTING THERMAL OVERLOAD 
UNITS of solder-pot type automatically pro- 


New Furnas No. 2 series includes starters, contactors, rever- gtect motor from excessive overloads. 
sing starters and reversing switches . . . with or without built-in 
push-buttons or selector switches. This series is available as 
open type, in general purpose cases or water-tight and dust- 


tight cast aluminum alloy enclosures. 


These features were carefully engineered 
by motor control specialists to produce 
the finest No. 2 size magnetic control 
possible. We'd like to send you full 
particulars. Write Furnas Electric 
Company, 1024 McKee Street, Batavia, 
Illinois. 









Push Button and se- 
lector switch stations 
and other pilot con- 
trols are included in 
the Furnas line. 
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BE Teflon 
© 


IS IDEAL FOR 
ELECTRICAL INSULATION 


1. It has excellent electrical prop- 
erties even at high voltages and 
frequencies 

2.it leaves no carbon residue 
along the discharge path 

3. It has good are resistance 

4. It is practically inert chemically 

5. It has zero moisture absorption 

6. It resists weathering 

7. It has unusual heat resistance 

8. It is tough 

9. It stretches well 

10. It is strong and smooth, “‘snugs 
down” easily 

11. It is available in colors 

R/M Teflon tape is made by Raybestos- 

Manhattan, Inc., from Du Pont Teflon. 

A descriptive folder on R/M Teflon 


products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetrafluoro- 
ethylene resin. 


R/M TEFLON 
PRODUCTS 


include 
RODS, SHEETS, TUBES 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. 
Bridgeport, Conn. * Passaic, N.J. 
Crawfordsville, Ind. 

Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Manufacturers 

of Teflon Products « Asbestos Textiles « Packings 

industrial Rubber Productse Abrasive and Diamond 

Wheels « Brake Linings « Brake Blocks « Clutch 

Facings « Fan Belts e Radiator Hose « Rubber 

Covered Equipment e Sintered Metal Products 
Bowling Balls 
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Feature Article Reprints 





SELECTED feature articles from each issue 
of ELECTRICAL MANUFACTURING are re- 
printed in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 
charge. Following this listing of free 
reprints are combined reprints of several 
related articles on selected subjects; 
copies are available at prices stated, on 
orders accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Three New Titles Now Ready 


These new feature article reprints are 
now available for distribution; single 
copies may be secured without charge 
through the Reader Inquiry Facility or 
by letterhead request. 

Testing Insulation Systems for Rotating 
Electrical Machines, March 1953, 12 
pages. Compete text of proposed AIEE 
test code for functional evaluation of 
motor insulation materials reflecting 
current trends toward higher operating 
temperatures and smaller frame sizes. 
Also included is Temperature Limits 
in Ratings of Electric Machines, in the 
same issue; full text of the recently 
changed AIEE standard No. 1, with 
revisions shown in boldface. (117) 

Application Factors for Electrical Re- 
solvers, March 1953, 8 pages. Ways 
of using these motor-like components 
as control elements in automation of 


industrial machines and __ processes. 
(119) 
High-Torque vs. High-Slip Motors, 


March 1953, 8 pages. General discus- 
sion as an aid in matching motor oper- 
ating characteristics to load require- 
ments particularly during _ starting 
acceleration. (120) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some instances 
are low. 

Pushbuttons and Selector Switches, Feb- 
ruary 1953, 8 pages. Survey of avail- 


able types for remote control of indus- 
trial machine drives; for automatic 
cycle control as well as simple starting 
and stopping. (124) 
Evaluation of Core Materials for Mag- 
netic Amplifiers, January and February 
1953, 16 Combined reprint 
of two-part article discusses data ob- 
tained by flux-current loops; evalua- 
tion of effect of shape, method of 
fabrication, wave form, temperature 
and material on performance of cores; 
effect of various design factors on a 
control curve, and an experimental 


pages. 


circuit giving the curve in three 
steps. (125) 
Size Selection Chart for Ball and Roller 
Bearings, January 1953, 4 _ pages. 


Nomograph and table aid in selecting 
bearing size for a given speed, life 
and load capacity. (126) 
Safe Minimum Distances for Electrical 
Creepage and Clearance, January 1953, 
12 pages. Thorough investigation by 
Bureau of Ships results in recommenda- 
tions effecting savings in space and 
weight in industrial service. (118) 
NEMA Projects Sharp Cuts in Integral- 
Hp Motor Sizes, December 1952, 2 
pages. Reassignment of ratings for 
future frame design doubles the rating 
in some frames. (129) 


Ball Bearing Greases for Motors at Ex- 
treme Temperatures, December 1952, 
12 pages. Data from military and 
independent research correlated for 
the designer of industrial equipment; 
longer life indicated with sodium- 
calcium base and _ high-viscosity oil. 


(128) 
Starters for Squirrel-Cage Induction 
Motors, December 1952, 12 pages. 


Review of basic operating principles 
for manual and magnetic starters for 
both full-voltage and reduced-voltage 
types, as an aid in application. (127) 
Research Progress in Dielectrics—1952, 
December 1952, 12 pages. Causes and 
destruction and de- 
dielectrics, effects of 
new develop- 
(121) 
Transistors and Transistor Circuits, No- 
vember and December 1952, 16 pages. 
Combined reprint of two-part article 
discusses theory of conduction; char- 
acteristics of point contact and junction 
transistors; d-c supply circuits for am- 
plifiers; applications to trigger circuits, 
sine-wave generators, oscillators and 
photodiodes; includes bibliography of 
15 references on other new develop- 
ments in electronic components. (135) 
High-Speed Magnetic Amplifier, Novem- 
ber 1952, 8 pages. New circuit with 
l-cycle response time uses standard 
power rectifiers and unmatched cores; 
basic circuit discussed; typical design 
worked out. (133) 


mechanisms of 
terioration in 

high-energy radiation; 
ments in ferroelectrics. 
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Completely new machine made 
possible by Calrod* heaters 


Electric heat improves working conditions, 


increases efficiency of Cameron’s Sealcut™ 


Calrod tubular heaters have in- 
creased the operating efficiency of 
new Sealcut fabric-slitting machines 
according to the manufacturer, Cam- 
eron Machine Company of Brooklyn, 
New York. 

“With other heat sources, the 
minimum width we could achieve 
was one inch,” says Cameron. “‘Elec- 
trically heated straight blades cut 
acetate rayon and nylon strips to 
any width from !4” up, across the 
full width of the fabric.” These 
blades melt razor-thin slits as the 
fabric passes between them and the 
rewinder platen roll, and heat-seal 
the edges immediately to prevent 
fraying. 

“We have standardized on electric 
heat supplied by Calrod tubular 
heaters,” Cameron’s engineers re- 


“Reg. Trade-mark of General Electric Company. 





GENERAL @@ ELECTRIC 


port. “Now we can assure our cus- 
tomers of clean, cool working con- 
ditions and more compact equipment. 
Our first electrically heated Sealcut 
units have been in operation over a 
year now, and are giving excellent 
service.” 


YOU, TOO, CAN PROFIT by in- 
corporating electric heat into existing 
designs, or building it into new 
machinery and equipment. The repu- 
tation of Calrod heaters is known and 
respected by your customers. You 
can get prompt shipment on any size, 
rating, shape or sheath material. 
Consult your G-E Heating Specialist 
early in your planning. For more 
information on applying electric heat 
to the machines you build, mail the 
coupon at right. 


BLADES HEAT AND COOL QUICKLY. PREVIOUSLY, RESIDUAL HEAT IN CUTTING WHEELS MADE NECESSARY LONG COOLING PERIODS. 


OPERATOR SETS ACCESSIBLE CONTROLS 


on the Sealcut. The sealed edges of strips are 


HEATING 
ELEMENT 





resistant to fraying and raveling in use. 





Section 720-97 
General Electric Co. 
Schenectady 5, N. Y. 


Please send me (] for immediate project, 
(] for reference, free bulletin GEA-5866, 
‘Built-in Electric Heat for OEM’s.’‘ 


NAME 
COMPANY 


ADDRESS 


CITY pad SUR cas 


SLITTING 
BLADE 






























































Converting to Non-Nickel Stainless Steel, 
October and November 1952, 12 pages, 
Combined reprint of two-part article 


HOW WOULD You at presenting data on relative corrosion 
' “ ., resistance and mechanical properties; 

recommendations for fabrication by 

PILE OF PARTS = 













welding, brazing, spinning, stamping, 
machining and finishing; several case 
histories in conversion. (112) 

| Driving Servo Motors with Grid-Con- 
trolled Rectifiers, October 1952, 8 
pages. Basic circuits for d-c and a-c 
servo positioning motor controls using 
gas thyratrons as power amplifiers; in- 
cludes bibliography of 12 references 
| on electronic drives. (130) 
| Temperature Prediction in Electronic 
Design, October 1952, 8 pages. Prac- 
tical methods and charts relating tem- 
perature to heat loss through radiation 

and convection. Also, Vapor Cooling 

for High Altitudes, discussing the 
problems of cooling with air of de- 
creased density. (123) 
Repulsion-Type Motors, September 1952, 
12 pages. Thorough review of the 
three major types and several varia- 
tions; detailed analysis and tabulation 

of operating characteristics. (132) 
Designing for Shell Molded Castings, 
September 1952, 8 pages. Summary 

of design principles and factors im- 


; * 
: ; portant in evaluating this mechanized 
‘ abet : ‘ method of producing molds. (110) 
{ a a 2 j Pe Subminiature Electron Tubes Are Reli- 


, able, September 1952, 12 pages. Re- 
PALLET BOXES 


sistance to heat and shock rather than 
space saving are more important ad- 
“ : vantages in most industrial uses; table 
ee ponte sacha of types available and sources. (122) 
> e y 
Generalift Pallet Box and fork 
lift truck is a combination that 
will substantially reduce your 
materials handling costs! Pic- . 
ture at right shows how many 
manufacturers are also using 
Generalift Pallet Boxes for the 
more economical storage of 





The above list includes all reprints 
currently available without charge. Note 
that only one copy is supplied free; if 
more than one copy of a title is wanted, 
bulk quantities may be purchased in lots 
of five or more at the prices given in the 
table below; prices vary with the number 
of pages in the reprint and the quantity 
in any one shipment. 

All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 








Quantity Number of pages in reprint 
ordered 4to8 12 16 24to 32 

5 $0.30 040 0.50 0.75 

0 0.25 0.85 0.45 0.60 

AMERICA’S FINEST INDUSTRIAL = aon 6 = 040 0 50 

~ PACKAGING LABORATORY . = , 

It is here where more efficient containers are born. Prices shown are per copy and include 
We will be glad to study your problem and design postage; quotations on larger quantities 
a container that best meets your specific needs. will be supplied on request. Since these 
Write for complete details. prices do not provide for invoicing and 








BOX COMPANY accounting costs, purchase orders cannot 
be accepted unless accompanied by re- 
GENERAL OFFICES: 1874 Miner St., Des Plaines, lil. mittance. Send order with remittance to 

DISTRICT OFFICES AND FACTORIES: Cincinnati, Denville, N. J., 


* * * ow * i J. A. Campbell 
Lx xX i Detroit, East St. Louis, Kansas City, Louisville, Milwaukee, iiss af Mai Giteten 


Sheboygan, Winchendon. General Box Company of Mississippi, The Gage Publishing Company 
Meridian, Miss. Continental Box Company, Inc. Houston, Dallas 1250 Sixth Ave. New York 20 





Combined Reprints 





ENGINEERED SHIPPING CONTAINERS FOR EVERY SHIPPING NEED 


© Wirebound Crates and Boxes © Generalift Pallet Boxes ©¢ Generalite Beverage Cases BECAUSE of the expense involved In 
PST tM Olea (tM Ml teed et te ee Cet et bet eel: Tee eo) producing these feature article reprints, 
° | the free service offered above cannot be 


extended to longer reprints, or to book- 
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Soa produced under 


Services Available De es % 
Designing * Engineering esa controlled process technique 
Die Making © Metallurgical Control . that insures quality. 
Most Modern Die Casting Equipment 
Complete Machining, Polishing and 


Assembly Facilities 


BTL 


A DIVISION SU 


DIE CASTING ee 


CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARREN ST. 
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KUHN: JACOB 


are masters of detail 
in 


Plastic Molding 






ACTUAL 
SIZE 


Note the many planes and angles in the 
above piece, the smooth, perfectly molded 
surfaces. Knowledge and experience in 
selecting the material, expert skill in mak- 
ing the dies, and equal skill in molding 


result in a finished product 
like this. 


? SEND BLUEPRINTS OR SAMPLES 


Kuhn &é Jacob 


1204 SOUTHARD STREET, TRENTON 8, N. J. 
Telephone Trenton 4-5391 





S. C. Ullman, 55 W.42nd St., New York,N.Y. 
Telephone — Penn 6-0346 


K & J Wm. T. Wyler, Box 126, Stratford, Conn. 
REPRESENTATIVE Telephone — Bridgeport 7-4293 


NEAREST YOU 


CONTACT THE 


Wm. A. Chalverus, Carson Road, 
Princeton, New Jersey 
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lets including several reprints on related 
subjects. The following titles therefore 
are available at a modest charge in- 
tended to cover printing, handling and 
postage expense. To keep expense to a 
minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 
City deliveries). Send orders with remit- 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Wider Design Opportunities with the 
New Phenolics, June, July, and August 
1952, 28 pages. Combined reprint of 
this three-part feature discusses new 
resin formulations and new manufac- 
turing techniques for molding com- 
pounds and laminates; compounds with 
greater strength, stability, heat resist- 
ance and dielectric properties; includes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 
type phenolics. 75 cents 


Adjustable-speed Drives, November 1952. 
24 pages. Concise, complete and sys- 
tematic survey of all the various types 
of electric motors, power conversion 
systems and control methods available 
to solve adjustable-speed drive prob- 
lems; a guide for the selection of the 
proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. $1.00 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic ampli- 
fiers to motor speed control. The series 
of four articles cover the effect of 
design factors on performance, and 
procedure to follow in selecting the 
best combination of rating, power gain 
and core material for minimum size 


and cost. $1.50 


Overload Protection for Electric Motors, 
52 pages. Combined reprint of the 
complete series of eight feature articles 
appearing in ELECTRICAL MANUFAC- 
TURING on various approaches to the 
problem of protecting motors and 
other power sources from overload 
while providing short-circuit protection 
to circuits and wiring. Also included 
are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 
pearing in June 1952 on page 308. 
Subjects covered include: Interpre- 
tation of ratings, calculating motor- 
temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 
tection and fully magnetic circuit 


breakers. $1.50 


Designing Servomechanism Systems, 56 
pages. Combined reprint of seven fea- 
ture articles on related phases of the 
design of feedback control or servo 
systems and four shorter articles on 


ELECTRICAL MANUFACTURING 
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WIDE SPEED RANGE 
INSTANTANEOUS RESPONSE 
ACCURATE SPEED CONTROL 
STEPLESS SPEED ADJUSTMENT 

SMOOTH TORQUE TRANSMISSION 
TOTALLY ENCLOSED 
SIMPLE * QUIET 


COMPACT «¢_ EFFICIENT 


DyNAnAT 


Dynamometers ° 
Ajusto-Spedes . 
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Model 6-W Dynamatic Water-Cooled Coupling, driving a No. 8 
National wire jacketing extruder from a 100 HP, 1800 RPM cage 
motor in the plant of a large electrical manufacturing company. 


WATER-COOLED 
POWER COUPLINGS 


Adjustable Speed Drive from AC Source 


CORPORATION 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Oil Well Draw-Works Brakes + 


Shovel Clutches ° Press Drives > 


Dynamatic Water-Cooled Couplings provide adjustable speed drive direct 
from an AC power source for a wide range of industrial applications. 
They transmit rotation from a driving to a driven member without 
mechanical contact, with stepless adjustable control and almost instan- 
taneous response. A simple method of providing adjustable speed from a 
constant speed source (or vice-versa) with full torque starts. 


Effective water-in-the-gap cooling permits large capacity in small space; 
design provides complete protection against atmospheric impurities. 


Standard sizes are available for transmitting torques of 50 pounds feet 


to approximately 5,000 pounds feet. Units up to 200,000 pounds feet or 
larger can be built to order. 


Write for Illustrated Booklet WC-1 


KENOSHA 
WISCONSIN 


Adjustable-Speed Couplings ' 
Lift Truck Clutches ° 


Eddy-Current Brakes 
Electronic Controls 


233 








%& TRANSFORMERS 


%& SATURABLE 
REACTORS 


*% ELECTRONIC 


Specialists in SMALL quantities 


wie of custom built transformers 
from milliwatts » 


to 50 KVA, single 


or polyphase— 
designed and 

manufactured to 
best meet your 

exact requirements. 


(Jara ein ue 


1901 CLYBOURN AVENUE ¢ CHICAGO 14, ILLINOIS 


“a 


SOLENOID PILOT 
Air Control VALVE 


SMALL ONLY IN SIZE, 
LARGE EVERY OTHER WAY! 


Pj Over 20,000,000 cycles 
of life may be confident- 
ly expected. We believe 
this valve to be the most 


rugged ever offered in 
its class. Valvair’s method of sealing prevents wear on seats. 


Models include 2-way and 3-way either normally open or 
normally closed. Orifice sizes: 1/16'’, 3/32", 1/8"; 1/4” 
pipe tap. Maximum current consumption — 10 watts. For 
air, water, vacuum, oil or inert gases. 













Get new Bulletin "‘MM-3”’. 


VALVAIR CORPORATION i Affiliate: Sinclair-Collins Valve Co. 


956 Beardsley Ave., Akron 11, Ohio 
REPRESENTATIVES IN PRINCIPAL CITIES 





representative servo control applica- 
tions. Included are the four Herst ar- 
ticles on basic fundamentals of servo 
systems, types of systems, amplifiers 
and electrical and mechanical design 
factors. Three additional articles cover 
the full range of transducers includ- 
ing synchros, movable-electrode tubes, 
movable-core transformers, and a table 
listing and comparing 17 specific types. 
Applications described are: contour 
follower systems, dynamic balancing 
machine, stress-strain recorder, motor 
speed control, hydraulic piston syn- 
chronizer, and others. $2.00 


Engineering Testing as a Design Tool, 


76 pages. Combined reprint of twelve 
articles published in  ELecTrica. 
MANUFACTURING in a planned program 
covering major phases of instrumenta- 
tion as a function of product develop- 
ment. Subjects include: engineering 
and environmental testing in the small 
plant; methods and equipment for 
sound and vibration; use of the vac- 
uum tube voltmeter, oscilloscope and 
high-speed photography in design; 
measurements of interrupted d-c non- 
sinusoidal a-c circuits. Also included 
are two articles on testing winding 
insulation in production and one on 
the problem of radio interference in 
r-f power equipment. For an anno- 
tated list of these articles see the 
bibliography appearing in October 
1952, page 346. $2.50 


Plastics and Dielectric Materials, 92 


pages. Combined reprint of fourteen 
articles reporting new and significant 
developments in new resins and insula- 
tions. Subjects include: fluorocarbons 
silicone rubber, cast resin embedments, 
ceramic materials, glass-fiber paper, 
high-temperature insulation, behavior 
at radio frequencies and_ insulating 
varnishes. In addition to these 14 fea- 
ture articles, the combined reprint also 
includes an annotated list of more than 
80 articles published in ELEecTRICAL 
MANUFACTURING during the past eight 
years on basic research and_ practical 
applications. For a complete table of 
contents for this new combined reprint 


see following page. $3.00 


Reader Inquiry Facility 


Postcard return cards are pro- 
vided on page 227 as a conven- 
ience to the reader in obtaining 


New Components and Materials 


Additional data from the sup- 
plier on any items reviewed in 
this issue. 


Literature for the Asking 
A copy of any manufacturer’s 
publication reviewed in this 
issue, 

Feature Article Reprints 
Single copies of selected feature 


articles reprinted for convenience 
in filing. 
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H" 
CLASS 


F YOUR PROBLEM is the design of reliable 

miniaturized electrical equipment, inves- 

tigate the size and weight savings made pos- 
sible thru the use of Ceroc Magnet Wires. 


% These wires—Ceroc 200, Ceroc ST, and 
Ceroc T—all have a base insulation of a thin 
flexible ceramic material which makes possible 
operation at temperatures above the present 
Class H limit of 180°C. And thus permits 
higher current density in conductors. 


%& For operation at 250°C, Ceroc ST (single 
Teflon) and Ceroc T (double Teflon) have a 
tetrafluoroethylene overlay while Ceroc 200 
for 200°C. application has a silicone coating 
on the ceramic to facilitate winding. 


%* Ceroc ST and Ceroc T have been used suc- 
cessfully to 350°C. in short-time military ap- 






Ceramic 
Insulation 








EXPORT: Cable SPREXDIV, NORTH ADAMS, MASSACHUSETTS 
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CEROC 200 


plications because of their unique ceramic- 
Teflon insulation combination. 


% All three wires have better crossover char- 
acteristics than all-plastic insulated wire, a 
very important consideration in many appli- 
cations. 


% For size and performance data on Ceroc 
wires, write on your business letterhead to the 
Application Engineering Department, Sprague 
Electric Company, 307 Marshall Street, North 
Adams, Massachusetts. 


%& And remember, with its years of experience 
in quality control, the Sprague Electric Com- 
pany delivers to you a product of uniformly 
high quality to meet and exceed conservative 
engineering performance design guides. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 





Ceramic Ceramic 
Insulation Insulation 
Thin 
Silicone 
Film 


Single 
Teflon 
Overlay 


CEROC ST CEROC Tf 





Choc’ MAGNET WIRES OPERATE AT TEMPERATURES 
WELL ABOVE THE 180°C. LIMIT FOR CLASS H INSULATION 


Double 
Teflon 
Overlay 
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| Telephone Type 
RELAYS 


Meets U. S. 
Government 
Specifications 
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Standard 

or Special 

RELAYS 
Light, Medium, 
or Heavy Duty 





SOLENOIDS 
To Meet A 
Wide Range 
of 
Requirements 





Se ee mmr eee ee ee 


Standard 
or Special 


SWITCH 
ASSEMBLIES “c==—e. 





Custom Built 


TRANSFORMERS 
AND CHOKES 
z 


Cased or. 
Uncased 





WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 


eT 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 
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Associations 





AIEE Nominates Robertson 


Elgin B. Robertson, president of El- 
gin B. Robertson, Inc., Dallas, Texas, 
has been nominated for the presidency 
of the American Institute of Electrical 
Engineers. Mr. Robertson has long 
been active in affairs of the Institute, 
which is the largest technical society 
of its kind in the world and has a 


membership of more than 45,000 en- 
gineers. 


Machine Tool Design Awards 


On behalf of the National Machine 
Tool Builders’ Association, which has 
made the awards possible, three prizes 
will be awarded by The American 
Society of Mechanical Engineers for 
the three best papers submitted by 
the Society on Machine Tools. 

The papers may deal with problems 
in design or application of machine 
tools, or other related topics. Each 
paper, which must be the original 
work of the member who submits it, 
must be 2,000 words or more long. 
Manuscripts must be received by June 
30, 1953 at the American Society of 
Mechanical Engineers, 29 W. 39th 
St., New York 18. 

The first prize will be $100, with 
awards of $75 and $50 for the second 
and third best papers, respectively. All 
papers submitted become the property 
of the Society. Papers may be written 
by more than one person. The awards 
will be presented at the 1953 Annual 
Meeting of the Society. 


First International 
Magnesium Exposition Planned 


Plans have been made for the First 
International Magnesium Exposition, 
which will be held from March 31 to 
April 2, in the Washington National 
Guard Armory, Washington, D. C. 

Sponsor of the Exposition is the 
Magnesium Association. According to 
A. W. Winston, president of the Asso- 
ciation, the Exposition will demon- 
strate the extent to which magnesium 
is being utilized for both civilian and 
military purposes. Mr. Winston called 
attention to the report of the Presi- 
dent’s Materials Policy Commission, 
which asserted that “magnesium con- 
sumption in the United States might 
rise by 1845 per cent by 1975.” 


Die Casting Award 


Established by a gift from the 
Doehler-Jarvis Corp., the American 
Die Casting Institute, Inc., annually 


ELECTRICAL 


bestows an award for the outstanding 
contribution to the advancement of 
the die casting industry or to the art 
of die casting. 

Nominations for the Award, and 
supporting papers or other materials, 
will be received annually from Janu- 
ary 1 to April 30. The Award Com- 
mittee selects each year’s recipient by 
about June 30. Entries should be ad- 
dressed to: Award Committee, Amer- 
ican Die Casting Institute, Inc., 366 
Madison Ave., New York 17. 


ASHVE Honors McDonnell 


Everett N. McDonnell, president of 
McDonnell & Miller, Inc., Chicago, 
received the 1952 F. Paul Anderson 
Medal of The American Society of 
Heating and Ventilating Engineers 
“for outstanding work in the field of 
heating, ventilating and_ air 
tioning.” 

Formal presentation of the award 
was made at the Society's 59th An- 
nual Meeting in Chicago on Janu 
ary 28. 


condi- 


National Conference 
on Instrumentation 


The Electrical Engineering Depart- 
ment of Michigan State College, in 
cooperation with the National Science 
Foundation, the National Bureau of 
Standards, the Instrument Society of 
America, and the American Society for 
Engineering Education, will hold a 
National Collegiate-Industry-Govern- 
ment Conference on Instrumentation 
on its campus, March 19-20, 1953. 

The objectives of the Conference 
will attempt to relate the role and 
needs of instrumentation in research 
and production to college interests; to 
suggest specific activities for colleges 
concerning instrumentation; and _ to 
suggest ways by which industry may 
assist colleges in these activiites. 

Participating in the program and 
representing the sponsoring groups, 
will be: Dr. Paul Klopsteg, director of 
the Mathematical, Engineering and 
Physical Sciences of the National Sci- 
ence Foundation; Dr. A. V. Astin, 
director of the National Bureau of 
Standards; Porter Hart, president of 
the Instrument Society of America; 
and Dr. E. A. Walker, dean of Engi- 
neering at Pennsylvania State College. 
Many other participating members 
will be drawn from industry. 

Additional information concerning 
the Conference may be obtained from 


MANUFACTURING 


PROBLEM: 


| Obtain higher electrical conductivity without increasing 
| the cross-sectional area of spring blades 


| SOLUTION: 


General Plate provided the solution with BRONCO... 
a composite metal 
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PHOSPHOR 
BRONZE 


COPPER 


PHOSPHOR 
BRONZE 









Increased conductivity of spring blades in 
a time switch was recently required by a 
manufacturer of demand meters. Operating requisites were 
high conductivity, excellent spring properties and small 
cross-sectional area. 

s General Plate provided the solution with BRONCO, phos- 
phor bronze double-clad on copper. The phosphor bronze 
makes an excellent spring member; the copper gives increased 
conductivity. BRONCO 25/50/25 provides an electrical con- 
ductivity of 55% compared with solid copper. 

BRONCO permits miniaturization. It permits you to 
make smaller units because you can reduce spring size with- 
out sacrificing conductivity. 

No matter what your problem, it will pay you to consult 
with General Plate. Their vast experience in bonding any 
combination of malleable metals can overcome your prob- 
lems ... often reduce costs. 

General Plate products include ... precious metals clad 
to base metals, base metals clad to base metals, thin- gauge 


You can profit by using 


General Plate Composite Metals! 





. rolling, composite contacts, buttons and rivets, Truflex® ther- -_ 

mostat metals, Alcuplate®, platinum fabrication and refining, 

os #720 manganese age-hardenable alloy. Write for complete METALS & CONTROLS CORPORATION 
a information and Catalog PR700 today. GENERAL PLATE DIVISION 


m 43 FOREST STREET, ATTLEBORO, MASS. 
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tough contact problem 


This special coin silver commu- 
tator was developed by Kirk- 
wood to solve a difficult con- 
tact problem in the sensitive 
control mechanism of a diesel 


engine. 


Perhaps we can solve YOUR 
problem next. Our engineers 
will work with you to develop 
new applications or new types 


of commutators to fit your need. 
Send prints for estimate. 
+ ek] 
a” a 


o 
* cs 
TTT td 


he K\RKWOOD 


COMMUTATOR CO. 
Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 





Write for New No. 3 Catalog 
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Prof. R. J. Jeffries, Department of 
Electrical Engineering, Michigan State 
College, E. Lansing, Mich. 


Burns to Receive Award 

At the Ninth Annual National Meet- 
ing of the National Association of Cor- 
orsion Engineers, to be held in Chi- 
cago, March 16-20, Robert M. Burns. 
director of chemical and metallurgical 
research, Bell Telephone Laboratories, 
Murray Hill, N. J., will receive the 
1953 Willis Rodney Whitney Award. 

At the technical sessions to be held 
in conjunction with the meeting, 41 
technica] papers will be read in nine 
symposia. Also scheduled are four dis- 
cussion sessions, three lectures on the 
principles of corrosion, and other tech- 
nical events. 


87 Standards Approved 
The American Standards Associa- 
tion, Inc., approved 87 standards in 
1952, according to the annual report 
issued by vice admiral George F. 
Hussey, Jr., managing director. 
Company members of ASA now 


number 2337. Technical societies, 
trade associations and other organiza- 
tions enrolled in ASA number 114. 
Among the standards recently ap- 
proved are Specifications for Rubber 
Insulating Tape, C59.6-1952; Specifi- 
cations for Tinned Soft or Annealed 
Copper Wire for Electrical Purposes, 
C7.47-1952; and Methods of Testing 
Electron Tubes, C60.5-1952. 


Chilton Named 
New Chairman of EMC 


Dr. Thomas H. Chilton, technical 
director, Engineering Department of 
E. I. du Pont de Nemours & Co., was 
named new chairman of the Engineer- 
ing Manpower Commission of Engi- 
neers Joint Council, it was announced 
by Carey H. Brown, retiring chairman 
of EMC and manager of engineering 
and manufacturing services, Kodak 
Park Works, Eastman Kodak Co., 
Rochester, N., Y. Dr. Chilton was 
president of the American Institute 
of Chemical Engineers in 1951. He 
was also vice president of Engineers 
Joint Council last year. 
































March 2-6—Spring Meeting, Amer- 
ican Society of Testing Materials, 
Statler Hotel, Detroit, Mich. 
March 9-12 National Electrical 
Manufacturers Association, Edge- 
water Beach Hotel, Chicago. 
March 16-20—Conference and Ex- 
hibition of the National Association 
of Corrosion Engineers, Hotel 
Sherman, Chicago. 

March 23-26—National Convention 
of the Institute of Radio Engineers, 
Waldorf-Astoria Hotel and Grand 
Central Palace, New York. 

March 23-27—Eighth Western Metal 
Exposition and Western Metal Con- 
gress, sponsored by the American 
Society for Metals and other tech- 
nical societies, Pan-Pacific Audi- 
torium and _ Hotel Statler, Los 
Angeles. 

March 31-April 2—First Interna- 
tional Magnesium Exposition, spon- 
sored by the Magnesium Associa- 
tion, Washington National Guard 
Armory, Washington, D. C. 

April 20-22—1953 Metal Powder 
Show and Ninth Annual Meeting, 
sponsored by the Metal Powder 
Association, Hotel Cleveland, Cleve- 
land, Ohio. 

April 20-23—Annual Packaging Ex- 
position, Navy Pier, Chicago. 

April 29-May 1—Electronic Com- 
ponents Symposium, sponsored by 
the American Institute of Electrical 
Engineers, Institute of Radio Engi- 





Calendar of Meetings 


ELECTRICAL 


Radio-Television Manufac- 
turers’ Association, and West Coast 
Electronic Manufacturers Associa- 
tion, Shakespeare Club, Pasadena, 
Calif. 


May 9-15—Annual Meeting and 
Conference, sponsored by The So- 
ciety of the Plastics Industry, Inc., 
Cruise to Bermuda. 

May 11-13—National Conference on 
Airborne Electronics, sponsored by 
the Dayton Section and the Profes- 
sional Group on Airborne Elec- 
tronics of the Institute of Radio 
Engineers, Dayton Biltmore Hotel, 
Dayton, Ohio. 

June 15-19—Exposition of Basic 
Materials for Industry, Grand Cen- 
tral Palace, New York. 

June 15-19—-Summer General Meet- 
ing, American Institute of Electrical 
Engineers, Hotel Chalfonte-Haddon 
Hall, Atlantic City. 

June 29-July 3—Annual Meeting, 
American Society for Testing Mate- 
rials, Hotel Chalfonte-Haddon Hall, 
Atlantic City. 

Aug. 19-21—Western Electronic 
Show & Convention, jointly spon- 
sored by the West Coast Electronic 
Manufacturers’ Association and the 
Seventh Region of the Institute of 
Radio Engineers, Civic Auditorium, 
San Francisco. 

Sept. 28-30—Ninth Annual National 
Electronics Conference, Hotel Sher- 
man, Chicago. 
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REPLACING A HUB ON A GEAR... Roll- 
pin, self-retained in shaft, is simply 
snapped into molded slot to position 
sintered gear. This application, by 
Ditto Inc., effects major savings in as- 
sembly. Rollpin’s high shear strength 
is particularly valuable here. 


REPLACING A MACHINED PIN . . . In the 
lubrication pump assembly of the 
Cummins HR-400 diesel engine, two 
Rollpins are used as positioning dow- 
els. Rollpins are self-retaining in pro- 
duction-drilled holes . . . quick to as- 
semble and easy to remove. 


REPLACING A HEADED PIN . . . In this 
hinge pin application, Rollpin is sim- 
ply and inexpensively driven in place, 
greatly reducing assembly costs. Con- 
stant spring tension holds Rollpin 
firmly in place . . . eliminates loosen- 
ing of hinge due to wear. 





REPLACING A SET SCREW . . . Paper 
feed rollers are quickly, economically 
pinned to shaft by Rollpins in this of- 
fice machine made by Ditto Inc. Flush 
fit affords neat appearance .. . spring 
tension assures positive, permanent 
positioning of rollers. 


REPLACING A RIVET .. . Rollpin serves 
as guide shaft for spring-loaded elec- 
trical interlock contacts. The Square 
D Company reports that rivet failure 
previously occurred at the clinched 
end under normal operating impact 
and vibration. 


6 more examples of 


REPLACING A BOLT AND NUT... Rollpins 
act as fasteners and pivots for the link- 
ages in this Miller Electric Welder. 
Rollpins may be used with a free fit 
in outer or inside members depending 
upon product design requirements. 





TRADE MARK 


assembly-time saving with # 


Rollpins are slotted, tubular steel, pressed-fit 
pins with chamfered ends. They drive easily 
into holes drilled to normal tolerances, com- 
pressing as driven. Reaming, tapering, extra 
assembly steps are eliminated. Rollpins are 
locked in place by the constant pressure they $—= 

exert against hole walls. Inserted with an au- q 








FOR DESIGN INFORMATION —fill out and mail our cou- 
pon. If your plans include applications similar to those on 
this page—or clevis pins, keys, taper pins or stop pins—you 
can’t afford to be without details on how much faster and 
cheaper Rollpin can do the job. 





; é ; | Dept. R6-322, Elastic Stop Nut Corporation of America | 
tomatic press or by hand, Rollpins are readily | 2330 Vauxhall Road, Union, New Jersey 
removable with a drift or pin punch—and re- | Please send me the following free information | 
usable again and again on ESNA self-locking fasteners: 

7 CZ Rollpin bulletin and sample Rollpins [] AN-ESNA conversion chart | 
e . 0 Elastic Stop Nut Bulletin [] Here is a drawing of our product. 
Elastic Stop Nuts with the famous red collar | What fastener do you recommend? —_—| 
y | : | 
are another ESNA® product ens Peete a 
| Pe | 
| Street. | 
! City. seen | 
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CATION Standards 


fs i b S T rl b S _ CR ET Powder Metal Bearings 


Two standards have been issued by the 
Metal Powder Association on oil-impreg- 








eee of a NEW nated sintered powder metal bearings. 

The first standard was issued in June, 

wire-mesh isolator 1951, by the Metal Powder Association. 
Designated 14-51T and entitled “Metal 

5 Powder Sintered Bearings (Oil Impreg- 

that wont change nated) Preferred Dimensional Specifica- 


. tions,” the Standard established a list of 
on the job! preferred bearing sizes commonly avail- 
able from all manufacturers and, at the 
same time, correlated the bearing dimen- 
sions with those of stock shafting sizes 
and standard dimensions of other items of 
importance to bearing users. 

Dealing principally with dimensional 
specifications and tolerances this Standard 
does not specify other important factors 
such as composition, basis of purchase, 
density, porosity, crushing strength and 
other requirements necessary in the pur- 





chase of such bearings. 

The latter requirements are satisfied 
by a new tentative MPA Standard. Now 
specifications are available to provide 
complete standardization covering both 
iron-base and bronze-base metal powder 
oil-impregnated bearings. 

The new Standard is designated 16- 
52T, “Specifications for Metal Powder 
Sintered Bearings (Oil Impregnated),” 
and is identical in substance to ASTM 





The new Type 7630 and Type 7640 ALL-METL Barrymounts Standard B202. 
have been specifically designed to eliminate loss of efficiency due to Both Standards are, under the regu- 
damper packing. Previous wire-mesh unit vibration isolators ex- lations of the Metal Powder Association 
hibited a definite loss of damping efficiency after a period in actual Standards Committee, subject to annual 
service, because the wire-mesh damper tended to pack. These new revision for a period of three years. Sug- 


gestions for revision should be addressed 
to the Association. 
Copies of the Standards may be ob- 
tained at 25 cents per copy from the 
e Very light weight beg helps you reduce the weight of Metal Powder Association, 420 Lexing- 
mounted equipment. ton Avenue, New York 17. 

@ Hex top — simplifies your installation problems. 

@ High isolation efficiency — meets latest government 
specifications (JAN-C-172A, etc.) — gives your equip- 
ment maximum protection. 


unit Barrymounts have eliminated this difficulty, because the load- 
bearing spring returns the damper to its normal position on 
every cycle. 





e Ruggedized — to meet the shock-test requirements of Manufacturers 
military specifications. 

@ Operates over a wide range of temperatures — ideal for P bhi ti 
guided-missile or jet installations. Uu 1ca 1ons 

Compare these unit isolators with any others — by making 





your own tests, or on the basis of full details contained in Barry 


Product Bulletin 531. Your free copy will be mailed on request. las iittala lana eit aiee we 


See these new isolators in action, and discuss their applications terials, components, technical data and 
with us, at the New York I.R.E. Show. engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
THE é A ’ &» Yy corp. as your source. See “Literature for the 
Asking” on page 227 for other publica- 
708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS ee ee 
_ SALES REPRESENTATIVES IN 
Aiton. Beltimore Chicege Cleveland Dallas Dayton Detroit Los Angeles Minneapolis New York CABLE AND CONNECTOR SELEC- 
adetphia Phopnix Rochester St. Louis San Frencisce Secttie Yorente Washington TOR—Detailed slide chart makes pos- 





ps sible the quick selection of correct r-f 
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STONE PAPER TUBE CO 
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UNITED 


No. 260,134. 


M. C. STONE. 
FOUNTAIN PEN HOLDER. 


STATES PATENT OFFICE. 


Patented June 27, 1882. 


Drwentor. 


yaniv (0: Sw 





Ry he ¢ 
133 Mili, {2 Sige 


“ «2 First Provide a Rigid 
Non-collapsible Tube. 


HESE were the words used by Marvin 

C. Stone of Falls Church, Virginia, in 
his description of this fountain pen patent 
granted him June 27, 1882, and later up- 
held in an infringement suit in 1898 in 
the Circuit Court of New York. 

Marvin C. Stone was the founder of the 
Stone Paper Tube Company, manufac- 
turers today of both collapsible and rigid 
non-collapsible tubes, and he was the great- 
uncle of our president. 

Thus it can be seen that more than 70 
years ago, Stone’s inventiveness and knowl- 
edge of the use of tubes was demonstrated 

. . qualities which have made Stone one 
of the largest manufacturers of small 
diameter paper tubes in the United States. 

During these intervening years, Stone 
has become a specialist in the manufacture 


of spiral wound insulating tubing, sleeves, 
and bobbins. Diameters as small as 3/64” 
1D can be furnished in products of various 
wall thicknesses and lengths and in many 
materials including hi-dielectric kraft, fish 
paper, and plastic films. 

Hundreds of America’s leading manu- 
facturers in many industries have found 
that Stone’s long experience makes pos- 
sible the delivery of custom-made quality 
products to close tolerances at low cost 
with unsurpassed service. 

Whatever your problem —large or small 
—we welcome the opportunity to serve 
you. Sales representatives are located in 
principal cities. 

STONE PAPER TUBE CO. 
INCORPORATED 
Washington Ties D. Cc. 


241 








LET (EXER TIMERS MAKE 
YOUR PROCESS AUTOMATIC 







‘THIS PANEL WELD FOR 
You 


n and build a panel, 


Eagle will desig and produce for you: 


ready to plug " 


i 


CONTROL YOUR 
MACHINES WITH EAGLE 


PRECISION TIMERS FOR 
GREATER PROFIT 









Eagle “know how” engineers, (without 
obligation), will study your individual 
process and suggest the right timer to 
improve the quality and speed-up pro- 
duction of your product. You can save 
countless man-hours for greater profit 
with Eagle precision timing or count- 


ing. 
A WIDE VARIETY OF 
TIMERS AND COUNTERS 
FOR YOUR SELECTION 








TELL US YOUR PROBLEMS — WE'LL DO THE REST 
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connector-cable combinations by listing 
all UG-/U connectors and RG-/U cables 
on the slides. Required electrical and 
mechanical data needed to select the 
proper RG cable for a specific application 
are given. Other value data are also pro- 
vided by the selector, which lists corre- 
sponding military numbers for Amphenol 
r-f connectors. Requests for the selector 
should be made on company letterhead 
addressed to American Phenolic Corp., 
1830 S. 54th Ave., Chicago 50. 





Book 


Reviews 





Bibliography and Abstracts on Electrical 
Contacts, 1835 to 1951, Special Tech- 
nical Publication No. 56-G, American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3. 266 pages. 
$5.50. 


This bibliography is the result of work 
undertaken by Committee B-4 on Elec- 
trical Heating, Resistance, and Related 
Alloys, of the American Society for Test- 
ing Materials, to develop standards for 
electrical contact materials and to deter- 
mine the effect of variables upon per- 
formance. It includes articles on contact 
materials and methods of testing and on 
the interruption of electrical circuits, 
covering the period from 1835 up 
through most of 1951. There are over 
1500 references, hundreds of abstracts, 
and many special articles. 

Since the first edition was published in 
1944, a supplement has been issued each 
year, giving the new references and ab- 
stracts for the current year. Now, these 
have all been included in this new vol- 
ume, bringing the compilation up to date 
with much new material in addition to 
that for the latest year. 

This work is divided into several sec- 
tions to make it most convenient. The 
subject index places the bibliography into 
groups of references on separate prob- 
lems and details involved in the subject 
of electrical contacts. The author index 
will be convenient for these who wish to 
follow the work of any particular indi- 
vidual. The bibliography and abstract list 
is placed in chronological order based on 
the year in which the article was pub- 
lished. The titles of these references are 
complete, and in some cases are given 
both in the original language and in 
English. 

A bibliography on electrical contacts 
must necessarily include references on a 
wide variety of subjects. The effects 
which take place in the operation of elec- 
trical contacts are very complicated. 
They involve the microphysics of the 
electric arc, the metallurgy of the contact 
materials, the mechanics of the operating 
mechanism, the physical and chemical 
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For a Heavy, 
Dense Plating of 
High Purity Silver 


.. Investigate the 
Mallosil’ Process 


WHAT IS THE MALLOSIL PROCESS? 


It is a process for electroplating a hard, dense 
coating of practically pure (99.90%) silver on a 
base metal. It bonds silver securely to ferrous 
metals, copper and copper alloys, zinc and alumi- 
num base alloys. 


WHERE IS IT USED? 


The photograph above is a good example. It is a 
Mallosil plated contactor ring used in the speed 
control of a Diesel electric locomotive. Other appli- 
cations‘include: sliding contacts and switches; tank 
and container linings; for contact surface on elec- 
trical sorting devices and commutator rings. Mallosil 
is also used to apply contact surfaces to fuse clips, 
sockets and large contact arms which require low 
voltage drop or which must withstand repeated 
impact stresses. Sheet, wire and rod stock can be 
plated with a coating that will not separate during 
fabricating and forming operations. 


WHAT ARE ITS CHARACTERISTICS ? 


The non-porous, oxygen-free silver has a bright, 


smooth surface. Corrosion resistant properties of 


Expect more... Get more from MALLORY 





the silver assure uninterrupted performance for 
electrical and electronic applications. Plating thick- 
ness can be as low as .0003” to as high as .060’. 
Its thermal and electrical conductivity is 105% of 
copper. It withstands galling, seizing and “lead- 
ing-up” when subjected to metal-to-metal contact. 
Other properties include: U.T.S. . . . 45-50,000 psi. 
Hardness ... Rockwell “H” 110. 


LIMITATIONS 


Present equipment for Mallosil plating permits 
Mallory to plate parts up to 20” x 14” x 14” over-all 
size, weighing 35 pounds or less. 


TO GET MORE INFORMATION 


.. write the Metals and Ceramics Division, P. R. 
Mallory & Co., Inc., Indianapolis 6, Indiana. If you 
have a problem, we'll be glad to > 
work with you. In any event, let us 
send you a copy of our new Technical 
Bulletin 6-3. It contains complete 
information on the Mallosil process. 


j 








Special Metals and Ceramics 


P.R.MALLORY & CO. inc. 


ALLOR 
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SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors e Rectifiers * Mercury Dry Batteries 
Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials 


ills ee 


INDI ARAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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SOLDERING IRON..... 


...LGNORES MOISTURE 


NEW. 





(4,6 
‘ 






1 
SOLDERING IRONS 
ai! 
ja! Model 825. 225 watts 


Designed and built for heavy duty industrial use... 
COMPETITIVELY PRICED 

The Drake Vapor-Proof will outperform —out- 

wear—any soldering iron you have ever used! 


Exclusive SEALED ELEMENT keeps moisture 






MODEL and flux vapors out—ends corrosion that usually 
202 7 > 28 Ge se » Test eleme 5 or. 
ie results from such seepage. Test elements oper 


6 |b. capacity 


DRAKE SOLDER POTS 


Heavy duty pots to give rugged serv- 
ice. 1 Ib., 2 lb., and 6 lb. capacities, 
in 150, 300, and 600 watts. Quality 
built withgenuine Nichrome elements. 


ated continuously under water for 30 days were 


undamaged! Ideal for production work. Baffle 


Available in 225 and 125 watt sizes. 
CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 


Represented by: SURPLESS, DUNN & CO. THE RUGER COMPANY 


In Canada: W. R. ANDERSON & SON, Montreal 






DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE CHICAGO 13, ILLINOIS 






OER OT OE 


COMPLE 


congener tine 








TE SERV 





e mapeouronageoner et 


A NEW 


ALL TYPES OF 
CONSTRUCTION 
NOW AVAILABLE 
AT LOW COST 







MOLDED OR FABRICATED TYPES 
FOR LOWEST POSSIBLE COST 


Assemblies of these types can be supplied at low cost. 
Quality 1s the highest in the industry. Dimensional 
accuracy and other characteristics are excellent and 
| these units are highly recommended for instruments 
» such as synchros. 


ONE PIECE ELECTRO-PLATED — 
TYPES FOR EXTREME ACCURACY 


\ Wherever extreme dimensional precision, accu- 

: rate concentricity, and high dielectric qualities are 

required the electro-deposition method is recom- 

mended ...the production of which is licensed 

under an exclusive arrangement with the Electro 

Tec Corporation. This well-known process is most 

satisfactory for miniatures and sub-miniatures 

down to .035” diameters. 

ULTRA-MODERN, COST REDUCING, NEW PRODUC- | 

TION FACILITIES—The last word in plant, equip- 

ment and skilled personnel are grouped here to 

provide fast delivery at 










CALL, WRITE OR WIRE TODAY FOR 


QUOTATIONS ON YOUR REQUIREMENTS lowest unit cost. 


a en i a PE ee | | eres ae ao ae oes cic tall 


| INSTRUMENT =< Drak 7 a 


plates keep handle cool. Underwriters’ Approved. | 
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properties of all of the materials, and the 
ambient conditions. To be practical, how- 
ever, such a bibliography must limit the 
information on widely scattered fields to 
that which is pertinent to the problem 
involved. The decisions limiting the 
ranges of titles and subject matter must 
be made carefully, since the value of 
this work will be determined by the 
number of people it will serve. There- 
fore, it has been considered desirable to 
include any reference which appears to 
have any reasonable connection with the 
problems involved in electrical contacts: 

This bibliography has now been 
brought up to date, and it is expected 
that additional supplements will be is- 
sued yearly to cover the new references 
which are collected. It is suggested that 
those who buy this copy of the bibliog- 
raphy consider entering a standing order 
with the ASTM for the supplements so 
that these may be kept in complete form. 

The great amount of work involved in 
assembling, correlating and arranging the 
material, and preparing many of the ab- 
stracts, was carried out by a Committee 
headed by E. I. Shobert, Stackpole Car- 
bon Co., Chairman, assisted by G. Durst, 
General Plate Division of Metals and 
Controls, Inc., C. kK. Strobel, Robertshaw- 
Fulton Controls Co., and D. A. Williams, 
P. R. Mallory & Co. The Committee also 
had the assistance of other leaders in the 
field in preparing special abstracts. 


Servomechanism Analysis, by G. J 
Thaler and R. G. Brown, McGraw 
Hill Book Co., Inc., 330 West 42nd 
St., New York 36. 414 pages. $7.50. 
Based on material used in a university 

course at postgraduate level, this text 
presents the essentials of the mathemat- 
ical theory of servomechanism. It stresses 
the elements of analysis as being a 
necessary preliminary to design. Begin- 
ning with basic principles, the text goes 
on with necessary background material. 
Covering the basic tools for analysis and 
design, the authors detail the mathemat- 
ical methods for analyzing servo systems. 
Included are complete discussions of 
transient analysis, polar transfer function, 
logarithmic transfer function analysis, 
etc. Physical explanations and worked 
examples follow the mathematical de- 
velopment wherever it is possible. 

Two special features are covered in 
this text in line with recent develop- 
ments in servo theory. One of these is 
a discussion of relay servomechanisms 
because of their growing importance. 
The second is the root locus method, a 
convenient the 
transient response from the — transfer 
function equations. This discussion 
stresses the promise offered for future 
developments in the analysis and design 
of dynamic systems through the concept 
of the pole and zero configurations. The 
appendix contains a quantity of factual 
material on servo components not 
hitherto assembled in one book. 

Considerable space has been devoted 
to detailed discussions of the equations 
of physical systems. Problems are in- 
cluded for the student so that he may 
make an analysis of the same systems by 
various methods in order to check his 


means of computing 
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with AUTO-LITE 


Plastics 


@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many menial made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Blda., Detroit 2, Mich. * Bay City, Mich. 
Tune in ‘Suspense’ . . . CBS Radio Mons... . 
CBS Television Tues. 


PLASTICS e WIRE & CABLE e DIE CASTINGS e INDUSTRIAL THERMOMETERS 
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LET THESE MOTORS 
DO YOUR DIRTY WORK 































SMITHway totally enclosed 
fan-cooled motor—a frame 
within a frame and both are 
cast iron. Efficient, high-ca- 
pacity, double-locked fan 
forces air through self-clean- 
tng ducts. Heat is dissipated— 
dirt, dust and corrosive vapors 
can’t get into the sealed motor. 


Cast iron construction is one of the 
many outstanding features which 
makes these motors superior under 
service conditions involving dirt, 
dust and corrosion. Cast iron frame, 
cast iron end bells—the complete 
enclosure is cast iron—all exposed 
parts are cast iron. Ideal for petro- 
leum, chemical and other rugged 
industrial applications. 


SMITHway totally enclosed fan- 
cooled motors are built to standard 
NEMA frames to meet the highest 
standards of electrical performance. 
TEFC motors are built in sizes from 
5 to 125 HP. Parts and service avail- 
able throughout U.S.A. Get com- 
plete information from nearest office 
or write today. 






SMITHway totally enclosed 
non-ventilated motor. Stand- 
ard NEMA frames. Cast iron 
construction of all exposed 
parts keeps these motors, by 
the thousands, on the job re- 
gardless of dust, dirt and cor- 
rosive conditions. Available in 
ratings from 1 to 5 HP. 



























see, ede TORR a Ge Ne « mS ot ee Re 


S713 SMITHway STREET, LOS ANGELES 22, CALIFORNIA + 1000 WEBSTER STREET, DAYTON 4, OHIO 


Offices in Principal Cities. International Division, Milwaukee 1. 
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results, and also the same basic systems 
are used for compensation problems so 
that he can see the effects of changes 
within the same system. 


Electrical Measuring Instruments—Part 
One, by C. V. Drysdale and A. C. 
Jolley. Second edition revised by G. F. 
Tagg. John Wiley and Sons, Inc., 440 
Fourth Ave., New York. 598 pp. 
$12.00. 


This is a revised and second edition 
of a standard work of the textbook type 
originally published in 1924. Specifically, 
it deals with the general principles of 
the subject and with electrical indicating 
instruments. The revisions are designed 
to bring in details of the design and 
performance of recent instruments. Elec- 
tronic instruments, however, are not dis- 
cussed, except for slight reference. 

In content, the book is divided into 
ten chapters: General Electrical Prin- 
ciples; Mechanical Design and Construc- 
tion, Conditions of Rapid Indication, 
Elements of Electrical Theory and De- 
sign, Properties of Electrical Materials, 
Permanent Magnet Moving Coil Instru- 
ments, Soft Iron Instruments, Dyna- 
mometer Ammeters, Voltmeters and Watt 
Meters, Hot Wire Instruments and Elec- 
trostatic Instruments. 

Since the book is of British origin, 
commercial references are primarily to 
British and Continental instrument manu. 
facturers. 








Men 


in Industry 





Henry F. McKenney has been ap- 
pointed chief engineer of the Ford In- 
strument Co., Div. of The Sperry Corp., 
Long Island City, N. Y. 


William L. Greene has been appointed 
vice president in charge of engineering 
and general manager of the Engineering 
and Research Corp., Riverdale, Md. 


Walter A. Meyer has been appointed 
general sales manager of Furnas Electric 
Co., Batavia, Ill. Mr. Meyer was formerly 
associated with Allis-Chalmers. 


Dr. Cledo Brunetti is resigning his 
position as associate director of the Stan- 
ford Research Institute to accept an 
executive research post with General 
Mills, where he will be concerned with 
setting up a new general research lab- 
oratory and the industrial development 
of the company’s Mechanical Division. 
This Division was formed to produce 
appliances, electronic and mechanical 
equipment, as well as to develop and 
manufacture devices for the atomic 
energy program. Dr. Brunetti will be 
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USE UNBRAKO BUTTON HEAD 
SCREWS on_ transportation 
equipment—door and win- 
dow frames, paneling, seats. 


‘i 
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On textile machinery—slash- 
ers, twisters, bobbin shields. 








UNBRAKO BUTTON HEAD SOCKET SCREWS feature the of marred or mutilated heads; fully formed threads— On sheet metal assemblies— 
following: threads to head; low head height; nonslip Class 3 fit; heat treated alloy steel; standard sizes beverage coolers, gasoline 
internal wrenching; hex socket that minimizes possibility from #8 through %'' diameter. pumps. 


Have you checked our Unsraxko standards? 


We suggest you do, because a standard UNBRAKO 
delivered from your distributor’s stock means faster 


and better service. A standard will do the job as well ; 
as a special at much lower cost. For details about 2 


UNBRAKO Standards, write SPS, Jenkintown 9, Pa. 


UNBRAKO SOCKET SCREW DIVISION Sps 
: $ 


JENKINTOWN 





Write for UNBRAKO Standards 
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stationed in Minneapolis, headquarters 
for the company. 


Thomas J. Lopiccolo is president and 
Jack Shamroth, secretary-treasurer, of the 
newly organized American Research 
Corp., 11 Brook St., Bristol, Conn. The 
new company will design and manufac- 
ture all types of environmental test 
equipment. Both men have long been 


Jack Shamroth 


associated with the development of high 
and low temperature, altitude and humid- 
ity test chambers. Formerly, Mr. 
Lopiccolo was vice president and chief 
engineer of Tenney Engineering, Inc.; 
more recently he has been in charge of 
sales and application engineering for the 
Refrigeration Div., Bowser, Inc. Mr. 
Shamroth was formerly vice president in 


charge of manufacturing and engineering 
for Bowser. 
Matthew T. Lebenbaum has been ap- 
R ' S 200 pointed supervisor of a newly formed 
applied electronics section in the Re- 


search and Engineering Div. of Airborne 


| Instruments Laboratory, Inc., Mineola, 
i” = 4 


Th 0 di R - S ft H. J. Zilske has been appointed chief 

ngineer of the Hydraulic Power Div. of 

eter nan uae 0 ee het an 
Ohio. 


Walter Schmidt has been appointed 
director of engineering of the Air Con- 
ditioning Div. of Remington Corp., 
Auburn, N. Y. Ralph Ackart, chief 
engineer of Remington, will continue in 
that position, concentrating on the re- 
design of the Division’s line of console- 
type room air conditioners. 


Arnold E. Rudahl has assumed the 
position of chief engineer of the newly 
formed Rotary Equipment Division of 
the G. M. Giannini & Co., with present 
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plants in Pasadena, Calif., and E. Orange, 
N. J. 


Dean W. Paul has been named sales 
manager of the Electro Dynamic Div. 
of General Dynamics Corp., Bayonne. 
N. J. 


E. William Place has been appointed 
project engineer of Beckman & Whitley, 
Inc., San Carlos, Calif. 


Carl E. Schmitz has been appointed 
vice president in charge of sales for the 
Crane Packing Co., Chicago. Formerly, 
Mr. Schmitz was vice president and di- 
rector of engineering. 


Gilbert B. Devey has been appointed 
to the application engineering staff of the 
Sprague Electric Co., North Adams, 
Mass. Mr. Devey’ will coordinate 
Sprague’s application engineering activi- 
ties on printed circuits and ceramics. 


Leslie Norde has joined the Hammar- 
lund Mfg. Co., Inc., New York, as chief 


receiver engineer. 


Edwin Roy Rathbun, Jr., has joined 
Radiation Counter Laboratories, Inc., 
Skokie, Ill., as director of physical re- 
search. 


K. O. Schlentner, formerly assistant 
manager of research of the National Radi- 
ator Co., Johnstown, Pa., has been named 
manager of the heating research. Dr. W. 
M. Shafer has been appointed manager 
of metals research. 


Warren W. White has been appointed 
chief engineer of Electric Cords & Sup- 
ply Co., Los Angeles. 





Company 


Briefs 





The F. J. Stokes Machine Co., 
Philadelphia, Pa., has opened a new 
laboratory providing complete facil- 
ities for testing and developing mate- 
rials, equipment, and processes. A 
representative selection of Stokes ex- 
trusion, molding, preforming and com- 
pacting presses used in the plastics, 
ceramics and powder metallurgy in- 
dustries has been installed. The new 
facilities occupy about 2800 sq ft. 


The Bristol Motor Co. has been 
merged with the Vocaline Company 
of America, Inc., both of Old Say- 
brook, Conn. The company will re- 
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You Can Speed Production-Line Soldering 
with New, Active, Non-Corrosive RTS 200 


Federated Metals’ new RTS 200 rosin core solder has proved 


in production operations to be 5 ways better than ordinary 
rosin solders : 


30% GREATER SPREAD—by test the spread of RTS 200 


is 30° greater than that of conventional rosin core soiders. 


4 TIMES FASTER OXIDE PENETRATION — oxide films 
and corrosion products on the parts you are soldering need not 
slow down operations. RTS 200 pierces these retarding agents 


4 times faster than ordinary solders. 


NON-CORROSIVE— despite the exceptional activity of the 
RTS 200 flux at soldering temperatures. there is no harmful 
corrosive residue when tested under the high humidity condi- 
tions of military specification MIL-S-6872. 


NON-TOXIC —the chemicals used in RTS 200 flux are com- 


monly used in industry and have no toxicity factor whatsoever. 


STABLE FLUX—experience of over one year with the 
type flux used in RTS 200 shows that it is just as active 
after standing as when used immediately. If you store 

RTS 200 for extended periods, you need not worry 
about its stability, as you do with ordinary solders. 


Try this new, industry-tested active solider today. 
Available in a variety of wire sizes, compositions 
and quantities. For information see your 
distributor or write any one of Federated’s 
13 plants or 22 sales offices across 
the nation. There is one near you. 
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TYPE 11 


Miniature Telephone 
Type available in a 
wide variety of contact 
combinations with 
moximum performance 
at minimum power 
input. 





TYPE 11P 


Adaptation of 
Standard Type 11 to 
plug mounting for 
rapid installations and 
change-overs. 





Ue ame a ae 


Specialists in hermetically sealed re- 
lays to the highest quality standards. 
Over fifty varieties of hermetically 
sealed enclosures available. 


TYPE 11HP 


Available hermetically 
sealed or dust-tight: 
2-11/32” high x 
1-21/32” dia. 

Octal plug 

mounting. 


TYPE 11HS 


Hermetically sealed in 
contact combinations 
up to 4 P.D.T. with 
solder terminal or mini- # 
ature plug mounting. #7 
Height 2-1/16" x (985) 
1-7/16” x 1-5/8”. i z 


yaa T ele 


to your 5 He 
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MAGNECRAFT 


ELECTRIC COMPANY 
1446 W. VAN BUREN ST., CHICAGO 7 


250 

















tain the name Vocaline Company of 
America, Inc. The new company will 
operate three divisions: its own Elec- 
tronics Manufacturing and Sales Divi- 
sion, the Vocaline Research and De- 
velopment Division (in Waldoboro, 
Maine), and the Bristol Motor Division. 


Rock of Ages Corp., Barre, Vt., is 
now producing capacitors. When new 
plant facilities are completed, 750 
workers will be employed. 


The Westberg Manufacturing Co. 
has moved to larger facilities at 144 S. 
Coombs St., Napa, Calif. 


Steiner Plastics Mfg. Co., Inc., has 
purchased a 10,000 sq-ft building at 
1 Bay St., Oyster Bay, L. I., N. Y., to 
be used for the fabrication of rein- 
forced plastic parts. The company 
also maintains a plant in Glen Cove, 
L. I. N. Y., for thermoplastic fabri- 
cations. 


General Electric has shipped its first 
carload of appliances — automatic 
clothes dryers—from its new Appli- 
ance Park, Louisville, Ky. Construc- 
tion of the project is about 35 per 
cent completed. When in full opera- 
tion, it will be the world’s largest ap- 
pliance manufacturing center. 


Consolidated Engineering Corp., 
Pasadena, Calif., has acquired the 
Vacuum Equipment Department of 
Distillation Products Industries. The 
new company will operate under the 
name of Consolidated Vacuum Corp., 
a wholly owned subsidiary of Con- 
solidated Engineering Corp. Steps are 
underway to secure permanent fa- 
cilities for the new company in the 
Rochester, N. Y., area. 


Federal Telephone and_ Radio 
Corp., Clifton, N. J., has developed a 
new method of protective sealing that 
now makes it possible to assemble 
interconnected transformers, capaci- 
tors, resistors and other components 
into equipment as single blocks. 


Ciba Co., Inc., New York, has es- 
tablished a technical and sales service 
unit at 325 W. Huron St., Chicago 10. 


C. P. Clare & Co., Chicago, has 
just completed a new plant for the 
manufacture of relays at 3101 W. 
Pratt Ave., in that city, containing 50,- 
000 sq ft. For the present, general 
offices of the company will be main- 
tained at the present plant at 4719 
W. Sunnyside Ave. 


General Electric has launched a 
$400,000 modernization program at 
its Bleeker Street plant in Utica, N. Y. 
The program will involve the installa- 
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SPECIFY Guardian 
FOR BEST PERFORMANCE 
OF YOUR EQUIPMENT .. . 


%* Exclusive Guardian Dyna-Line con- 
struction produces a superior one-piece 
flexible power connector by joining the 
three components into one unit while 
they are spinning and held in dynamic 
alignment. 


In these couplings, the length of Flex- 
Element specified enters the function of 
needed adjustment to misalignment, or 
of added torsional damping. Exceptional 
lateral flexibility with minimum stresses 
imposed and torsional stability retained 
are controlled design features. 


Exclusive manufacturers of the Guardian 
Splined Sleeve Coupling (now with Silent 
Tension), for years the standard coupling 
for the Oil Burner Industry. 


C-102 Catalog 
Page, also Drive 
Data Form #53 for 
coupling recom- 
mendations. 









PRODUCTS CORP. 


COUPLING DIVISION 


Dept. IC-E, 1215 E. Second Street 


Michigan Indiana 
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Terminals made by 


Sealectro Corp., 
New Rochelle, N. Y. 


RIC us pat OFF 


BETTER THINGS FOR BETTER LIVING 
-.» THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS © CHEMICALS 
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Dielectric properties 
remain constant over 
wide temperature range 


Standoff and feed-thru insulator terminals often fail in 
service due to high-temperature breakdown. Cracking 
frequently occurs during degreasing operations. And 
breakage may occur during manufacture. Today’s 
equipment and operating conditions require terminals 
that eliminate these failures and provide improved, 
lasting performance. 

In designing such improved terminals, Sealectro Cor- 
poration sought an insulating material that had good 
dielectric properties, resistance to high operating tem- 
peratures and chemical attack, and the toughness and 
resiliency to eliminate breakage and cracking. And it 
had to provide for simple, positive installations. 

They chose Du Pont “Teflon’’* tetrafluoroethylene 
resin. ‘““Teflon’”’ is an excellent insulator. Its dielectric 
constant (2.0) and loss factor (0.0005) are unaffected in 
temperatures from —80°F. to 400°F. Du Pont ‘‘Teflon’’ 
is inert to all chemicals except molten alkali metals and 
fluorine. It is tough, durable . . . will not crack or arc. 
And the one-piece terminals assure simple, tight, last- 
ing installations. 

Du Pont ‘Teflon’ serves many uses in electrical 
equipment—coaxial spacers, insulation for wire, cables 
and motor windings, and other parts where high tem- 
peratures, service, dielectric strength and durability are 
required. Perhaps it can help you improve or develop a 
product. For full information, write E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Department, 
Roor 203T, Du Pont Bldg., Wilmington 98, Delaware. 


*REG. U.S. PAT. OFF 
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We make this part by Investment Casting 
—the expendable pattern process. 

In quantity, it costs $2.80. Produced 
in any other way, it would cost 3 to 4 
times as much. 

Because such pieces can be cast in one 
piece, they frequently replace compli- 
cated assemblies. They often need no 
premachining and finishing operations. 

We cast in almost any shape—simple 
and complex—and in 160 different fer- 
rous and nonferrous alloys. 

Tolerances are extremely close; details 
are fine. Castings run from a fraction of 
an ounce to 5 pounds. 





Here’s a booklet to give you ideas 
Our engineers are skilled in designing 
parts as investment castings, as well as 
producing them. More details about this 
versatile process are explained in a new 
booklet, “Pour Yourself an Assembly”. 
Send for your copy. There’s no obligation, 
of course. Precision Metalsmiths, Inc.. 


1073 E. 200th St., Cleveland 17, Ohio. 


INVESTMENT CASTINGS 


pS 
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whew 


it costs too much 
to machine 


whew 


you need an alloy 
that wont machine 


whew 


you're looking for 
more freedom of 
design 
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tion of machinery to be used in the 
manufacture of polystyrene cabinets 
for clock radios and table model 
radios. In addition, 8,000 sq ft of 
floor space will be added in the form 
of a mezzanine constructed in a two- 
story bay of the plant. 


The Sprague Electric Co., North 
Adams, Mass., has announced the res- 
ignation of its founder and president, 
Robert C. Sprague. New president of 
the company is Julian K. Sprague. 


Judd Industries, Inc., 3145 W. 
32nd St., Cleveland 9, is a new cor- 
poration specializing in small stamp- 


ings. 


The Continental Screw Co., New 
Bedford, Mass., has moved its De- 
troit office to 10428 W. MeNichols 
Rd., Detroit 21. 


The Iron Fireman Manufacturing 
Co., Portland, Ore., has changed the 
name of its Heating Control] Division 
to the Electronics Division. The new 
name was selected to reflect an ex- 
pansion in the production of com- 
ponents for electronic 
electrical instruments. 


systems and 


The Apex Electrical Manufactur- 
ing Co. plans to complete its $150,000 
expansion of its Sandusky plant early 
this spring. 


The Electric Cords & Supply Co., 
Los Angeles, has a current backlog 128 
per cent greater than that of a yea 
ago due to the company’s expansion 
of its line of products. In addition to 
producing electric cords and _har- 
nesses, the company now also manu- 
factures instrument control panels, 
electrical test equipment and related 
electronic products built to customer 
specifications. 


The Hickok Electrical Instrument 
Co. has completed a new assembly 
plant at 10626 Leuer Ave., Cleveland. 
Overall equipment design, engineer- 
ing and meter manufacturing work 
will continue at the main plant at 
10514 Dupont Ave. in that city. 


The Reuland Electric Co., Alham- 
bra, Calif., has purchased a 12-acre 
factory site on Highway U. S. 16 be- 
tween Detroit and Lansing, Mich. 
Construction of office and _ factory 
buildings are scheduled to start early 
in the spring of 1953. 


The Skinner Chuck Co. recently 
completed a new plant on Edgewood 
Ave., New Britain, Conn. The new 
building provides complete facilities 
for the Skinner Chuck Co. and the 
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CMBR or a 


price 


TRU-OHM VITREOUS 

ENAMELED RESISTORS 

— A complete line ready 
for shipment! 
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(25 watt available shortly) 
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& Mfg., tnc. 


2800 N. Milwaukee Avenue, Chicago 18, Ill. 


Factory: Huntington, Indiana 





Skinner Electric Valve Division. The 
QUIETNESS LO LIFE new plant contains 85,000 sq ft of 
floor space. 


Aerovox Corp., New Bedford, 
Mass., is planning to construct a plant 
in Monrovia, Calif. 


Micro, a Division of Minneapolis- 
Honeywell Regulator Co., Freeport, 
Ill., has established an engineering 
service and sales office at 731 Mt 
Read Blvd., Rochester, N. Y. 


Coils wound from single 


length of polyvinyl : a . . 
ey ee Pal <0 3 a 7, > af The D. E. Makepeace Co., Attle- 
higher horsep> ver ; : nl 


ie "i = _ Re boro, Mass., has a new building under 
ee Oe a) construction as part of a program to 
expand production of electronic com- 
ponents. Approximately 15,000 addi- 
seep hese tlatstinanal A . r 3 ' tional sq ft of space will be provided 
Tir la ae) ‘ y * / = 
. by the new facilities. 


™ .. , ~ ° 
Wool packed cil : ile ities PCA Electronics, Inc., recently 
Pra ee ir oy . moved into a new plant located at 


Pt ate La le 2180 Colorado St., Santa Monica, 
trouble-free service. Calif 


Resilient meunting for The Meehanite Metal Corp., New 
most quiet operction. ; | Rochelle Y., has moved its head- 

ee * | quarters into a_ recently purchased 

vener mounting | . . _ r ° 
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eer Ave., Cleveland, is a newly incorpo- 
UT Maar 


| rated firm specializing in the design 

| of machine tools, hydraulic presses 

' and equipment, and specialized ma- 
chinery of all types. President of the 

MARCO snapep pote MOTORS | iy ae ae yen. t ot 

| company is William S. Renier, who 

e The utmost care, backed by long experience in the manufacture of | was formerly director of engineering 


shaded pole motors, goes into every MARCO MOTOR for maximum | of the Hydraulic Press Manufacturing 
efficiency of operation and quiet, long-lasting service. | Co., Mt. Gilead, Ohio. 


bearing life. 


Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 
for your product. 

MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 
pole; 1, 2 and 3 speed. Investigate them today. 


Reprint Packages 


Related feature article previ- 
ously offered as separate reprints 
are now available in combined 
reprints on the following sub- 
jects. 

New Phenolic Materials, 

28 pages $0.75 
Adjustable-Speed Drives, 

24 pages $1.00 
Applying Magnetic Amplifiers, 

40 pages $1.50 
Motor Overload Protection, 

52 pages $1.50 
Designing Servo Systems, 

56 pages $2.00 
Engineering Testing in Design, 

76 pages $2.50 
Plastics and Dielectrics, 

92 pages $3.00 

Copies are available at the 
prices shown on orders accom- 
panied by remittance. For de- 
tailed review of the contents of 
each and ordering information 
see page 224. 
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TO KEEP GUNS STABILIZED 
over rough terrain 
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Over open area a tank pitches and heaves like a rocking This is typical of the problems that Ford has solved since 
chair... but regardless of the bumps... ditches... hills 1915. For from the vast engineering and production facilities 
... the guns keep pointing at the target while the tank is of the Ford Instrument Company, come the mechanical, 
moving. Ford Instrument Company played a vital role in hydraulic electro-mechanical, magnetic and electronic instru- 
designing and manufacturing a stabilizer unit for the tank’s ments that bring us our “tomorrow” today. Control problems 
gun fire control system. of both Industry and the Military are Ford specialties. 

e 
th od mie FORD INSTRUMENT COMPANY 
offers a challenge ro young engineers. If you qualify, 
there may be a spot for you in automatic control DIVISION OF THE SPERRY CORPORATION 
development at Ford. Write for illustrated brochure. 31-10 Thomson Avenue, Long Island City 1, N. Y. 
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STRONG, INERT AND 
HEAT RESISTANT GLASS 






““SILVERFLEX” PROCESSED 
BRAID FOR NON -FRAYING 


SILICONE RUBBER EQ@/4ZS PERMANENT AND 
EXTREME FLEXIBILITY 








ANO RESISTANCE TO 
ASSEMBLY ABUSE 


FOR HIGH HEAT CLASS "'H” ELECTRICAL 
INSULATION OF WIRE LEADS 
PEELS. sm mis te tee whe 


B-1, C-1, and C-2, in sizes No. 24 through 1” in standard natural 
white color. Other Dieflex products guaranteed to meet or surpass 
all applicable NEMA and ASTM standards include varnished 
cotton tubings and saturated cotton sleevings, varnished glass 
tubings and saturated glass sleevings, “Vinylglas’” vinyl-coated 
glass tubings and sleevings, and silicone varnished glass tubings 
and saturated glass sleevings. 


ASK YOUR NEAREST IMC OFFICE FOR MORE INFORMATION, TODAY 
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Design Trends 


(Continued from page 158) 





to-aluminum connection. This same 
compound also seals out any air which 
might cause an oxide film to build up 
on the aluminum wire contact surface. 
The connectors are then inspected, as 
shown in Fig. 4, and taped as a final 
operation. 

Another type of indented tinned 
copper connector for aluminum wire 
is shown in Fig. 5. This terminal is 
made with a closed back and a shroud 
that fits over the wire insulation. The 
compound for sealing the connection 
is enclosed in the terminal barrel and 
is sealed in place by crimping the 
shroud tightly on the cable insulation. 
Although flowed tin-plated connectors 
can be indented on small size alumi- 
num conductors when used with a 
suitable compound, caution must be 
exercised before extending this prac- 
tice to larger aluminum sizes. Where 
the currents carried are heavy enough 
to heat the connections above 100 C, 
indented connectors for aluminum 
should be made of aluminum. 

A typical installation of large alumi- 
num cables is illustrated in Fig. 6. 
The view at the left shows the ends 
of the three conductors in a paper-in- 
sulated sector-shaped aluminum cable, 
prepared for insertion in tapered 
aluminum After — installa- 
tion by a portable hydraulic compres- 
sion tool, the completed connection is 
shown at the right. Circumferential 
indents are employed in this instance 
to give smooth contours desirable for 
13-kv service; at usual line voltages a 
longitudinal indent is entirely satis- 
factory. 

There are many other aspects of 
design that must be considered for 
connectors to be used in electrical 
equipment. These aspects are almost 
as varied as the equipment itself and 
each specific application must be 
studied. As a general rule, however, 
connector designs that are success- 
fully used on copper cannot be as- 
sumed as automatically successful on 


sleeves. 


aluminum. ood 


Thread Inserts Simplify 
Design of Furnace 


INDUCTION FURNACES for metal melt- 
ing service, as designed by Ajax En- 
gineering Co., Trenton, N. J., incor- 
porate the induction coils in a separate 
housing which is bolted to the main 
housing containing the hearth. These 
inductor units are large; the coils carry 
up to 2000 amp with ratings to 1000 
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INTERNATIONAL 
RECTIFIER 


CORPORATION 


EL SEGUNDO 
CALIFORNIA 


Features: 


1. Ruggedized construction 


2. Welded anchor pins 

3. Triple moisture protection 
4. Self-insulating case 

5. Vibration resistant 


6. Shock resistant 


7. Higher efficiency All types 


8. Stability of characteristics 


9. No flaking available 


for prompt 


shipmens 


General Offices: 1521 E. Grand Ave., El Segundo, Calif. 


Chicago 


Branch Office: 205 West Wacker Drive e 


New York Branch Office: 12 West 32nd Street, N. Y¥.1 e 
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What's your relay or 
timer question? 


What type to use 
for a specific job? 















Multiple-use 


a control lines? 
Circuits? 


Time delay? 


Coils? 


Terms? 


Auxiliary 
equipment? 


Sequence 


Magnetic operation? 


structures? 
Contacts? 


--.just look it up in the 640-page 
RELAY ENGINEERING HANDBOOK! 


Here is relay-timer experience! 

Over 18,000 copies are now in use 

helping engineers, designers and others 

gomern~-- solve relay-timer problems. Replete with 


ee . more than 1100 diagrams, illustrations 

FF 7% and data tables, this pocket-size book 

fe ow in 9! 4. is the ideal reference manual 

ath erin 3.00 ? for everyone concerned with relay 

x pRricé copy of or timer selection, 

* P rd application or service. 
A egies 





HERS DUNN 


STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILADELPHIA 7, PA. 


BALTIMORE + BOSTON + BUFFALO + CHARLOTTE * CHICAGO © CINCINNATI 
CLEVELAND + DALLAS + DETROIT * KANSAS CITY © LOS ANGELES 
MINNEAPOLIS * MONTREAL * NEW ORLEANS * NEW YORK © PITTSBURGH 
ST. LOUIS * SAN FRANCISCO «+ SEATTLE *© SYRACUSE *© TORONTO 
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Stainless steel thread inserts are being 
applied to blind stud holes that attach 
the inductor unit to this Ajax induction 


furnace. 


kw. The two sections are joined along 
machined faces with up to twenty %4- 
10 bolts. 

Because it is sometimes desirable to 
change or replace inductor units, ease 
of maintenance dictates that disassem- 
bly be simple and rapid. Yet to use 
flanges which would accept bolts and 
nuts would have introduced undesir- 
able design elements. For one thing, 
such a Hange would separate the two 
elements of the furnace by three to 
four additional inches. Also, it would 
add considerably to the cost of weld- 
ment. 

Accordingly, cap screws are em- 
ployed in tapped blind holes. In use, 
these bolts are exposed to tempera- 
tures in the neighborhood of 200 F; 
also, they are in close proximity to an 
intense magnetic field. 

In early models, attempts to remove 
cap screws after the furnace had been 
in use for a considerable period met 
with a high proportion of failure. 
Often, the screws were found to have 
seized in the threads, with the result 
that they would twist off. The result- 
ant cost in man-hours and increased 
down-time needs no elaboration. 

Seeking to avoid this seizing, the 
designer experimented with various 
classes of thread fit, and tried brass 
bolts, but neither expedient produced 
any improvement. The next remedy 
tried was the use of Heli-Coil inserts 
—thread inserts made of stainless steel 
wire precision-formed to a diamond- 
shaped section. They have abolished 
the seizing trouble, and have been 
adopted as standard equipment. 

The good performance of these in- 
serts in high-heat applications where 
ordinary bolts become decarburized 
and brittle was expected. Beyond that, 
however, it is the opinion of Ajax en- 
gineers that some of the earlier trouble 
may have stemmed from the action of 
the magnetic field on the unprotected 
bolts. It is considered possible that 
bolts threaded into the Heli-Coil in- 
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The door ot ev ery new Ser el “Auto- 
matic lce-Maker’ refrigerator carries 
three shelves on its inner side. Shin- 
ing and clean-lined, they accent the 
interiors up-to- the-minute stvling. 
Molded from BAKELITE C-11 Plastics 
for toughness, theyll hold bottles, 
cans and jars of foods used most. 
The shelves are molded to sharp 
detail in one _— between 580 
and 660 deg. F. Each weighs only 
eight ounces. ie ayving the under 
side with gold paint gives them their 
rich me tallic luster. For attachment 
to the door, they have studs molded 
with holes that become self-thread- 
ing when screws are inserted. 
Bake.ite C-1] Plastics are acry- 


MARCH 1953 





to better service 


— with 


lonitrile-styrene copolymers that 
have several features distinct from 
both acrylic and styrene plastics. 
One such feature is strength—thei ir 
tensile and flexural stre ngths are 45% 
higher than those of itumslaed poly- 
stvrenes. Another is durability—they 
withstand contact with tea, coffee, 
citrus peels, soaps, detergents, oils, 
cosmetics. Their dimensional stabil- 
ity is excellent. 

With this combination of proper- 
ties, BAKELITE C-11 Plastics are ex- 
tending the usefulness of plastics in 
such fields as housewares, packag- 
ing, product design. For more infor- 
mation about them, write Dept. 
PI-20. 





plastics 


Door shelves tor the Servel “*“Automatic Ice-Maker”’ 
Retrigerator molded by Kusan, Inc., Nashville, Venn 





KELITE 


C-11 PLASTICS 


TRAGDE co MAREK 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
ss 
30 East 42nd Street, New York 17, N. Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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know that C-D makes and sells more interference filters than any one else? 
Chances are the solution to your filter problem is already waiting for you 
in our files. If we don’t have the answer, we'll find it for you. Write for cata- 


, log to: Dept. H-33, Cornell-Dubilier Electric Corporation, General Offices, 
I\Z South Plainfield, New Jersey. 


CORNELL-DUBILIER 


world’s largest manufacturers of filters 


(AN *\ There’s a C-D for every known interference problem! Did you 
= hx 
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SOUTH PLAINFIELD, NEW JERSEY » NEW BEDFORD, WORCESTER AN AMBR SE, MASSACH ETTS * PROVIDENCE, RHODE ISLAND 


INDIANAPOLIS, INDIANA + FUQUAY SPRINGS, SIDIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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serts resist this action because they are 
shielded, in a sense, by stainless steel] 
which is only very slightly magnetic. 


Glass-W ool Insulation 


for Lighting Fixture 


GLASS-FIBER insulating wool protects 
lead wires in this lighting fixture from 
damage by high lamp temperatures, 
One-inch-thick wool (in a density of 
0.5 lb per cu ft) is die-cut to the exact 
size of the opening in the top of the 





fixture, as shown. Holes for mounting 
screws are also die-cut. The glass-wool 
insulation has brought the maximum 
operating temperature of the leads 
down to 112 F, well within UL speci- 
fications. 

Microlite glass-fiber insulating wool 
made by Glass Fibers, Inc., Toledo, 
Ohio, was used in this application. 


The lighting fixture is made by 
Progress Manufacturing Co.,  Ine., 
Philadelphia, OOO 


Flexible Heating Element 


Heart of the new temperature con 
trolled bandage pictured here is a 
flexible heating element of “Electro- 
Flex” tape manufactured by Electro- 





film Corp., North Hollywood, Calif. 


Though here used for the thermo- 

therapy treatment of livestock, this 

tape can be incorporated into many 

applications where a heating element 

must be flexible in installation or use. 
{ 
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>. OF BH Sleeving 


STOP *50 REJECT LOSS 


A reject rate of three to seven motors 
a day was cutting the profits of a motor 
manufacturer. The varnished tubing in- 
sulation on the motor leads cracked 
when tapped into position. Taken off 
the assembly line — devarnished, re- 
insulated, reassembled and revarnished 

each motor reject meant a $50 loss. 


Then the manufacturer changed to BH 
"649" .. . a braided, Fiberglas, vinyl 
coated electrical insulation. It cost ap- 
proximately lc for each 2-inch length 
of BH “649” — and stopped the reject 
troubles! 


More and more manufacturers are turn- 
ing to BH Fiberglas Tubing and Sleev- 


ing for electrical insulation. It pays 
off by preventing insulation break- 
downs, avoiding costly rejects. Its per- 
manent flexibility prolongs product life. 


Whether you're concerned with exces- 
sive current loads, vibration, extremes 
in temperatures, flexibility, fungus re- 
sistance, or what . . . let us help you. 
Send facts on your requirements, volt- 
ages and temperatures encountered. 
We'll make our recommendations and 
send you production testing samples. 


Address Dept. M-3 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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Abstract and Comment 





Brush Materials for 
Small Motors 


THE PERFORMANCE of a _ brush-type 
motor is dependent to a large degree 
upon the brushes used. The selection 
of the right grade and size of brush 
is, therefore, of great importance. 

The main factors governing the 
proper choice of brushes are: 

1. Applied voltage 

2. Carrying capacity of brush and 

peripheral speed of commutator 
3. General characteristics of the 

motor (type of service, etc.) 

4. Atmospheric conditions 

The following discussion of these 
four points is intended to be a general 
guide in selecting brushes for frac- 
tional horsepower motors. Thus, some 
of these statements will not hold true 
for larger motors. 


Applied voltage 


The applied or operating voltage of 
a motor is the first consideration in 
choosing the proper brush. Voltage is 
generally termed normal voltage when 
it lies between 100 and 130 volts, low 
when it is between 6 and 32 volts, 
and high when it is 200 to 250 volts. 
Voltage ranges in between these are 
seldom used, while voltages above 
250 volts are not ordinarily recom- 
mended for small motors. 

For best all-around performance at 
normal voltages electro-graphitic or 
graphite grades (see definitions be- 
low) are usually selected. Their low 
friction characteristics and good lubri- 
cating qualities make them suitable 
for high perpheral speed and difficult 
commutation conditions. 

Low-voltage motors with their cor- 
respondingly higher input currents re- 
quire brush grades known as metal- 
graphite, with the metal content 
increasing inversely with the voltage. 
This type of brush is used almost 
exclusively for low-voltage motors. 
The copper content of these brushes 
gives them the highest current-carry- 
ing capacity of any grade of brush. 
This is necessary because these low- 
voltage motors require relatively high 
currents. 

High-voltage motors need brushes 
which limit the current surge into the 
armature coils when starting and dur- 
ing commutation. For this purpose 
the higher resistance brushes—those 
known as graphite, electro-graphitic, 
or carbon grades—are used. Carbon 
brushes in particular have high con- 
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tact voltage drop and low current- 
carrying capacity. Because of their 
hardness, they are able to withstand 
considerable shock, vibration, and re- 
versal of motor rotation. This type of 
brush will keep the commutatior clean 
even under extremely dirty conditions. 


Carrying Capacity of Brush and 
Peripheral Speed of Commutator 


These two qualities are closely re- 
lated because they are determined by 
mechanical considerations in design- 
ing the brushes. Carrying capacity 
depends upon size, area of fully seated 
brush surface, temperature rise, and 
brush pressure. Peripheral speed also 
affects the current-carrying capacity 
of the brush. Brush pressure is gov 
erned by peripheral speed, and highes 
speeds mean greater wear and highei 
surge currents. 

In choosing a brush to meet these 
various difficult to 
make example, 
since higher peripheral speed gener 
ally results in increased wear, higher 
surge current, and increased friction 
losses, it may be desirable to counter- 
act these disadvantages by 


conditions, it is 


general rules. For 


vy using a 
harder brush to cut down wear on 
brushes and one with lower abrasive 
ness to cut down wear on the com 
mutator. (Hardness is not 
abrasiveness—a_ soft 
very 


related to 
brush may be 
abrasive.) At the same time a 
higher contact drop must be had to 
limit surge current, and a lower co- 
efficient of friction will be necessary 
to cut down friction loss. Whether this 
type of brush will be proper for the 
motor can only be determined by 
considering the particular case. 


Definitions 


Carbon Brushes 


Hard carbon brushes have high 
abrasiveness, specific resistance, and 
contact drop; comparatively low cur- 
rent-carrying capacity; are able to 
withstand considerable shock, vibra- 
tion and reversal. They tend to keep 
the commutator clean. 


Electro-Graphitic Brushes 


Carbon brushes specially treated to 
produce high graphite content. Spe- 
cific resistance, hardness, and current- 
carrying capacity medium to high; 
abrasiveness low; contact drop high. 
Low friction characteristics and good 
lubricating qualities for high periph- 
eral speeds and difficult commutation 
conditions. 


ELECTRICAL 


Graphite Brushes 

Specific resistance generally low 
(with some exceptions); hardness low 
to very low; abrasiveness medium; 
contact drop medium; current-carry- 
ing capacity high. Extreme softness 
and high lubricating properties. Use- 
ful for high peripheral speeds. 


Metal-Graphite Brushes 
Specific resistance, hardness, and 
contact drop low; abrasiveness varies 
directly with the copper 
current-carrying capacity 
any grade. Used for low-voltage 
motors. UI 


content; 
highest of 


Acknowledgment 
From Bodine Motorgram, January 
1953, “The Selection — of 
Brushes.” 


Proper 


Hermetic Compressor 


THE Trane accessible hermetic 


refrigeration machine is built in 5 and 


742 ton capacities using Freon-22 re 


NEW 


frigerant, and is designed especially 
for self-contained air 
units 


conditioning 
offices, 
restaurants and similar commercial ap- 


used in homes, stores, 


plications. The design combines the 





advantages of hermetic construction 
with accessibility of 


valves, strainer 
and Jubricants. Aluminum pistons and 
connecting contribute to the 
quiet, vibration-free operation of the 
unit. The cast iron crankshaft is stat- 
ically and dynamically balanced. All 


parts of all models except motor and 


rods 


crankshaft are interchangeable to sim- 
plify service problems. ooo 


(Continued on page 264) 


MANUFACTURING 


Here at Sterling Bolt Co., a single, integrated 
DEPENDABLE source can supply you with 
more than 200,000 stock and standard 
sizes in Bolts, Nuts, Screws and Washers for 
your specific needs. 


For more than 35 years Sterling Bolt has 
been a prime supplier of metal fastenings to 
America’s best-known companies—because 
ons Sterling facilities combine both warehouse 
se- and mill, giving you advantages of PROMPT 
SERVICE and COMPETITIVE DISCOUNTS. 
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THE INDUSTRIES WE SERVE— 
AND SERVE WELL! 


Refrigeration @ Pumps @ Cranes @ Elevators 
® Tractors @ Trailers @ Conveyors 

®@ Mining Equipment @ Blower & Fan 
Equipment e@ Diesel Engines ¢ Bodies— 
Motor Truck & Trailer @ Electrical 
Manufacturing @ Air Conditioning 

® Material Handling Equipment 

® Machinery Manufacturing @ Radio & 
Television © and many others— 


Interested in Cutting Costs? 


No need to count on expensive, time- 
consuming specials when Sterling Bolt 
Standardized Bolts, Nuts and Screws can 
fit your job— 200,000 to one! 





Send your inquiry or order TODAY—to the 


STERLING BOLT. 


367 West Erie Street, Chicago 10, Ill. 
Telephone: SUperior 7-3000 > Teletype:CG 488 


Offices: Cincinnati, Indianapolis, Milwaukee, St. Louis 
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MANUFACTURING PLANTS IN CHICAGO, 
MILWAUKEE, ST. LOUIS 
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MIGHTY MITE ADDS SAFETY 
70 ELECTRICAL PRODUCTS 





is 
tle warmer 
i i et or bot e a 
pee’ heating i>  echeoting with @ 
proves thermal Control. 





Mighty Mite Thermal Controls prevent these 
plastic sealers from becoming foo hof. 





Mighty Mite Thermal Controls are pre-set 
and accurately calibrated at the factory 
for uniform, dependable operation. No 
adjusting or re-setting necessary. Simple 
to install, without modifying product de- 


This vaporizer cannot burn itself out. A Mighty Mite sign. Available ina variety of terminal 


automatically disconnects the circuit when tempera- connections. Write for catalog. 
ture reaches danger point. 





S | Bs MECHANICAL INDUSTRIES 

—~ FM 

poetd bas PRODUCTION COMPANY 
de, 217 ASH STREET © AKRON 2, OHIO 
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Get the Most From 
Hot Spray 


Rules of application and 
examples of use of 
CTA finishes 


CONTROLLED temperature application 
(CTA), the process of applying pre- 
heated finishing materials, has rapidly 
advanced from a spray-room innova- 
tion to a full production process. Users 
of organic finishes should investigate 
it thoroughly because of many inher- 
ent advantages. In this process, heat 
is used to lower the viscosity instead 
of volatile thinners. 

According to H. G. Beck, technical 
director, Industrial Finishes Depart- 
ment, Atlas Powder Co., Stamford, 
Conn., hot spray should always be 
evaluated on a production basis be- 
cause casual tests do not permit suf- 
ficient opportunity to make changes in 
initial solids, viscosity, air pressure 
and other variable factors. Best re- 
sults are usually obtained with paints 
and finishes specially formulated for 
hot spray application, though some 
advantages may result from pre-heat- 
ing ordinary paint. 

Controlled temperature application 
reduces the loss of solvents and solids 
due to Over-spray, evaporation and 
rubbing. In one application using 
clear finishes (see table) all of the 





COMPARISON OF 


Net deposited on part | 28% 16% 


At gun! At gun 

CLEAR FINISHES | 
Solvent portion per | 

gallon | 70% | 80% 
Solids portion per | 

gallon 30% | 20% 
Air pressure | 40 psi | 55 psi 
Viscosity (4# Ford | 

cup) 18 sec | 75sec 
Temperature of 

material 160 F | variable 





PIGMENTED 
FINISHES 
Solvent portion per | 

gallon | 50% | 60% 
Solids portion per | | 

gallon | 50% 40% 
Air pressure | 45 psi | 65 psi 
Viscosity (4# Ford | 

cup) 18sec | 75sec 
Temperature of 

material | 180F |variable 


Net deposited on part | 45% 32% 
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Memo to the Executive 
who values appearance: 


Motorized impressions mean 
better impressions—on letter- 
heads...on letter-readers! 
This IBM Executive electric 
typewriter is made by 
International! Business 
Machines Corp., Pough- 
keepsie, the only type- 

writer manufacturer 
exclusively producing 
Tose eel ee 
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is Special R & M-built motor for IBM electric 

oT i typewriters. Extra heavily insulated, 

ie f dynamically balanced, and 100% in- 

t- spected. No wonder they run thou- 
sands of hours between routine 

check-ups! 
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hele ten flying fingers make better impregciong ! 





RaM “Electrical Slide Rule” 
reduces motor design to a 


fast, thorough science! 


No longer must special motor design mean 
excessive costs—and delays in building 
your product. The unique R & M Electrical 
Slide Rule automatically calculates re- 
quired motor characteristics for your ap- 
plication ... accurately, thoroughly, eco- 
nomically! What you would expect to 
take months now takes days! 


lf it’s an REM... 
it's the Right Motor! 


MARCH 
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An “off-the-shelf”? motor for IBM elec- 
tric typewriters? Not with the special 
standards that IBM engineers required! 
They wanted a motor built to fit the ma- 
chine ...a motor with plenty of power, 
with high starting torque for quick re- 
sponse; a motor that would run cooler 
than normal, run quietly, and fit into 
limited space. In short, a pint-sized 
powerhouse with a// four required char- 
acteristics—plus the stamina to perform 
dependably, year after year. 

If ever there was a job for Robbins & 
Myers, this was it! With our unique 
“Electrical Slide Rule” we set up elec- 
trical equivalents of IBM motor require- 
ments—then tested equivalent motor de- 
signs. Result? In days instead of 
months, we delivered plans and specifi- 
cations for the exact motor IBM engi- 
neers wanted. And today, R & M is 


making the moter-in-21 different volt- 
ages and frequencies. 


Time and again R & M motor engi- 
neering, as demonstrated by this 
example, has been of real benefit to lead- 
ing manufacturers of motor-driven 
equipment. Even though R & M makes 
many types of standard motors, we are 
not prejudiced or limited in our approach 
to a motor application. If a standard 
motor isn’t the answer, we are the first 
to say so. And, we are qualified—through 
experience and specialized facilities—to 
custom-design the motor you need. At 
R & M, you don’t have to compromise 
with what’s right! 


For Information —Tell us your problem. 
It costs you nothing to find out if we can 
help you. Write today to Robbins & Myers, 
Inc., Motor Division, Springfield 99, Ohio. 


ROBBING <= MYERS, inc. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


a # & 


Electric & Hand Moyno 
Hoists & Cranes Pumps 


Fractional & Integral Electric 
Motors & Generators Fans 


Propellair Industrial 
Ventilating Equipment 
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Here at Coto-Coil... 


bobbin type coils are produced in mass production 
quantities . . . yet with craftsman-like precision . . . to rigid 
specifications. In this battery of Bobbin Winders notice that 
each machine winds three coils simultaneously. The winding 
speed is timed so that two coils are winding at all times while the operator resets 
the third. Such modern production facilities, plus 35 years of experience, combine to 
make Coto Coils the first choice for engineered coils. Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. |. 


Partially wound 
bobbin-type coil 


CiS, 
we 


_ 0 
Coto *<’ Coils 
oyr? 
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SIMPLE OR COMPLEX 


— We make them all, ranging from 2- and 3-electrode crystal 
holder bases and standard octal headers, to 14- and 18-terminal 
headers for sealed Transformer and Relay applications — with a 
wide selection of styles and sizes in our series of basic designs. 


SPECIAL DESIGNS 


— We also manufacture Sealed Headers and Terminals to meet 


special requirements, and will be glad to quote upon receiving 
your specifications. 


COMPLETE ASSEMBLIES 


— We have facilities for handling the complete assembly of many 
units — including wiring, evacuating and pressure-filling enclosures. 


NEW CATALOG 


— Just off the press, a new Hermaseal catalog, with descriptions 
and specifications of some of our standard Sealed Headers and 
Terminals. Write for your copy today! 


CLZZZD wie wermasear co, ne. 
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Elkhart 15, Indiana 


solvent and 20 per cent of the net 
solids were lost as applied cold; using 
CTA, all of the solvent and only 7 
per cent of the net solids are lost. 


Application Rules 


1. Blisters, pin holes and trapped 
air in the final finish are avoided by 
blasting surface with air. Filler or 
surfacer should be completely dry be- 
fore applying finish. 

2. Special CTA coatings are formu- 
lated to allow application of more 
solids per coat on upright surfaces 
without sag. Exercise care not to over- 
apply finish. 

3. CTA produces a fuller coat, 
minimizing the rubbing time when 
rubbing is required. Longer drying 
times should be allowed before rub- 
bing CTA finishes. 

4. Orange peel is reduced by ap- 
plying a wet, smooth film from a gun 
held at proper distance from work. 

5. Reduce air pressures for CTA. 
Excessive pressures cause wasteful 
and unpleasant fog and fumes. 

6. Do not use CTA materials with 
stains, washcoat size coats, shading 
stains, toners and products with low 
solids content because CTA offers no 
advantage over cold application with 
these materials. 

7. CTA techniques are different 
from those for cold application. Use of 
similar techniques will result in lack 
of bond between coats, 

8. CTA equipment should be kept 
clean and regularly maintained as is 
other production machinery. 


Examples of Use 


Agricultural equipment: One coat 
CTA produced better appearance than 
primer and finish coat of cold material. 
Air pressure reduced from 75 to 45 
psi. Handling and materials savings 
resulted. 

Air conditioners: One coat of red 
CTA over red oxide primer produced 
a fuller, smoother finish than before. 
Hose was 20 ft long and the gun held 
6 to 8 in. from work. Air pressure 45 
psi and temperature 160 F. 

Beer coolers: One coat of CTA 
enamel without runs or sags produced 
equivalent result of primer and finish 
coat of cold materials. 

Commercial refrigerators: One coat 
of white synthetic enamel replaced a 
coat of primer and one of enamel with 
equal appearance and performance. 
The primer and one bake operation 
were avoided. Air pressure 55 psi and 
temperature 160 F. 

Fluorescent light fixtures shaded 
with “egg crates”: Deep walls pre- 
viously caused excessive rejects due to 
swirl of cold material sprayed at high 
air pressure. Light reflection improved 
due to smooth, full CTA finish, Air 


ELECTRICAL MANUFACTURING 





- 


RIGHT 


Fansteel Selenium Rectifiers are produced 

from top quality materials of the highest purity. The 
are made in a modern plant where adequate 

quality control safeguards form an integral part of 
every operation. Each Fansteel Selenium Rectifier is 
exactingly assembled from carefully matched cells 
and rigidly inspected. 


Fansteel Selenium Rectifiers are both rugged and 
compact. Aluminum base plates of ample thickness 
prevent distortion or warping .. . all insulation is heavy, 
all hardware strong. Each stack is coated, in 
manufacture, with one of three standard Fansteel 
finishes to withstand the most adverse atmospheric 
conditions under which it is expected to operate. 


a { G ~ ‘i Fansteel Selenium Rectifiers rate high on a 


*‘more service per dollar” basis, too. They have 
ig conom F ca | 2 par a practically unlimited life. They do not 
deteriorate when idle. They entail no maintenance 
NT 1 NM expense whatever. Yes, on any basis, you’ll find 
1 them the right rectifier for your products. 
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FANSTEEL METALLURGICAL CORPORATION, NoprtH CHICAGO, ILLINOIS, U.S.A. 
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... for servo and 
instrument applications 


4a 20 aan ee een tome AL Oe 
a balanced 2-phase, 26-volt, 5500-RPM 
400-cycle damped induction motor 
employing a drag cup and an axially 
adjustable magnet to achieve velocity 
damping. This design provides for vari- 
able and smooth linear velocity damping 
and lower operating temperature. The 
desired degree of viscous damping is 
achieved by operating setscrew 


adjustment. 


The non-damped induction control 
motor 1712-8 of 8,000 RPM is also 


available 


OTHER INSTRUMENT MOTORS 


«eee Hysteresis Synchronous design, Type 

I7HI-8 for 26 volts and Type I9H for 115 
volts in speeds of 8,000, 12,000, and 
24,000 RPM are available for various 
applications. Special windings and exter- 
nal shaft configuration can be provided 
on request. 


SERVO 2C/UUNISMS 


WESTBURY, L. I., N.Y. 


'damped control motor 
type 17 ID.... 


FEATURES OF 
DAMPED 
CONSTRUCTION 
DESIGN 
INCLUDE 


® Cogless Damping 


®@ Zero Residual Noise 
Signal 


®@ Constant Damping 
® Lower Inertia 


@ Lower Cost 


Write to Dept.-CLO-3 
for specific information 
on motors. 


EL SEGUNDO, CAL., NEW CASSEL, N.Y. 
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pressure 50 psi and _ temperature 
160 F. 

Food mixers: One coat of blued 
white CTA with three handlings re- 
placed primer and enamel coat re 
quiring six operations. Appearance 
improved and scratch marks avoided. 
Chemical resistance improved. Savings 
of 28 cents per unit were realized. 
Air pressure 60 psi and temperature 
160 F. 

Lawn mowers (cast iron and steel) : 
Oil covered mowers suspended from 
conveyor sprayed with one heavy coat 
of cream colored CTA. Appearance 
comparable to two coats of cold. Air 
pressure 65 psi and hose 12 feet long. 

Switch Boxes: CTA black covered 
scratch marks in poor steel in one 
application. Ooo 


Tensile Properties 
of Copper 


THe NATIONAL BUREAU OF STANDARDS 
has recently completed a study of the 
effect of prior strain history on the 
room-temperature tensile properties 
and microstructure of high-purity 
copper. Tensile tests were made on 
oxygen-free high-conductivity (OFHC) 
copper initially as annealed, as cold- 
drawn different amounts, and as pre- 
strained in creep at 110, 250, and 
300 F. The Bureau's results show that 
the strength, ductility, and hardness 
of the copper are markedly affected by 
its prior strain history. 

Considerable interest has been stim- 
ulated among metallurgists by sugges- 
tions that the tensile properties of 
metals are dependent only upon the 
instantaneous strain state of the metal, 
and are practically independent of the 
manner in which this state is attained. 
Previous NBS work has shown, how- 
ever, that as some metals and alloys 
are deformed, hardening and recovery 
occur in such a manner that sub- 
sequent tensile properties are mate- 
rially affected. 

Four bars of OFHC copper, 99.99 
plus per cent pure, were procured for 
the NBS study. All had been proc- 
essed from the same lot of copper, but 
each had been subjected to different 
conditions of annealing or cold draw- 
ing. Specimens taken from the vari- 
ous bars were subjected at the Bureau 
to different amounts of prestraining 
in creep under tension at 110, 250, or 
300 F. The specimens were then all 
tested in tension at room temperature 
at the same rate of extension of 1 per 
cent per min. 

Cold-drawing the copper at a rela- 
tively fast strain rate generally re- 
sulted in increased strength and hard- 
ness, but in decreased ductility (as 
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Do you have any of these electrical insulation problems? 











d 

e 
1. Need a varnished bias tape that will retain high dielectric 2. Need a material with special mechanical, thermal and elec- 
strength values under elongation? EMPIRE® Utility Bias Tape trical properties? LAMICOID®—a thermosetting laminated plas- 
meets all requirements of ASTM Specification D-373-44T... wraps tic made with various fillers and resins —is your answer for such 
spirally without coning... fits smoothly around irregularities... varied applications as dials, coil forms, tube sockets, switch gear 
gives years of trouble-free service in cable joints, busbars, coils, and relay parts, panels, motor and transformer parts. The prop- 

S high tension leads and other tough applications. erties you want are “built into’’ LAMICOID. 
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a 3. Looking for heater plate that will withstand extremely high 4. Like to simplify your commutator assembly? ISOMICA* Seg- 

/s ae é 

- operating temperatures? MICANITE® heater plate — mica films ments are more uniform, smoother, more homogeneous and more 

y bonded with special resins —is widely used by the electrical appli- accurately fabricated, because they are made from continuous mica 

e ance industry for both supported and unsupported applications. sheets. No binder pockets or high spots...less tendency to split or 

o- These plates exhibit good dielectric strength and heat resistance. flake. Properties exceed the most rigid commercial specifications! 

IY 

or , ‘ ; : 

aA Whatever electrical insulation material you need—class A to class H 

it —MICO makes it best. We manufacture it, cut it to size, or fabricate 

ut it to your specification. Send us your blueprints or problems today. 

e *Trade-mark 

‘. 

u 

is 

or 

I] 

re 

; WOWMUGC COMPANY 

MICA SS Z ¢€o in 

a- 

: Schenectady 1, New York 

1- Offices in Principal Cittes 

AS 


LAMICOID ® (Laminated Plastic) e MICANITE ® (Built-up Mica) e EMPIRE ® (Varnished Fabrics and Paper) e FABRICATED MICA @!ISOMICA®S 
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measured by the extension and _ re- 
duction of area at fracture). Prestrain- 
ing at a high temperature or at a low 


strain rate, on the other hand, gener- 

ally resulted in reduced strength and 

- ' - hardness as well as reduced ductility. 

a Specimens with the larger grain sizes 
oe | showed lower yield strengths and 
as * hardness values; but grain size had 


very little effect on tensile strength, 
fracture strength, and ductility. Hard- 
ness values of the fractured tensile 
specimens, obtained at room tempera- 
ture, confirmed the results of the ten- 
sile tests. 

The microstructures of the tensile 
lower manufacturing costs specimens were, in general, consistent 


with previous assumptions that cracks 


increased plant output of a transcrystalline nature, and sub- 


structures, are nucleated during the 
: second stage of creep, and that these 
better product quality phenomena are aancaiaa with pre- 
straining at low tempeartures and fast 
strain rates. Cracks thus nucleated 
to product and parts assembly grew to microscopic dimensions dur- 
ing the tensile tests. Prestraining at 
--- “THE MILFORD METHOD” elevated temperatures and slow strain 
rates tended to result in fractures of 
a less ductile type and in cracks of 
an intercrystalline nature. 


through Méilford’s scientific approach 


Increased Tempo for 
Engineering Advances 


Two problems: Where to find 
engineers and stronger materials 


ENGINEERING advances in the next 
five to ten years are likely to be faster 
than at any other time in history ac- 
cording to Harry A. Winne, General 
Electric Co., vice president in charge 
of engineering. To accomplish this, 
however, industry will have to: (1) 
Find more engineers because the de- 
mand for technically trained men and 
women far exceeds the supply, and 
(2) find materials with higher strength 
that will stand the ever increasing 
stresses that design engineers would 
like to place on them. 

General Electric is trying to help 
the manpower shortage by using en- 
gineers wisely and through a program 
to advance education. It is attacking 
B L __ —_ the second phase of the problem by 
seeking new fundamental materials 
and processes to meet the demand 
ve this iniportant brochure at his for smaller machines of higher speeds 
and greater cuput. 

It is generally accepted that in- 
dustry needs 50,000 more scientists 
See our catalog in the 1953 and engineers to satisfy the require- 

ments of the stepped-up national de- 


Yj Est. 1919 Sweet’s Product Designers File. 
x fense program and anticipated in- 


L(ELFORD RIVET & MACHINE CO. creases in gross national product. 

(See bibliography on “Engineering 

Shortage” in November 1952, page 
302 

853 BRIDGEPORT AVE. 1104 W. RIVER ST. 24 PLATT ST. 804 ILLINOIS AVE. 713 S. PALM AVE. 302.) nem ee 

MILFORD, CONN. ELYRIA, OHIO HATBORO, PA. AURORA, ILLINOIS ALHAMBRA,CALIF. The shortage has been made more 


EVERYONE WHO DESIGNS, SPECIFIES OR BUYS 


or your copy today 
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MILFORD ... the name to rivet in your memory for fasteners 
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New Technical Data on STUPAKOFF’s complete line of 


ELECTRICAL and 
ELECTRONIC CERAMICS 


New from cover to cover .. . this Stupakoff Catalog is a 
handbook for the designer of appliances and electronic 
parts and equipment . . . contains factual data on ceramic 
insulation never before published. 

Engineers and manufacturers will find it a practical 
guide for selecting ceramic parts that (1) will provide 
the desired characteristics, (2) can be produced eco- 
nomically, and (3) meet the user’s standards. 


Contains full information on these and other products: 





STUPAKOFF CERAMIC & MANUFACTURING CO. 


Latrobe, Pennsylvania 


Please send me a free copy of your Catalog 951. 


Send for your copy today > 


Stupakoff — ag.| 


Company 
CERAMIC & MANUFACTURING CO. 
LATROBE, PENNSYLVANIA , Address 


(Please attach to your letterhead) 
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WHEELER 


MAKES THESE PRODUCTS A Specially 








MAGNET WIRE 
COILS 
COMMUNICATIONS 
EQUIPMENT 
TRANSFORMERS 


THE WHEELER INSULATED WIRE COMPANY, Inc. 
Division of The Sperry Corp. © 1102 EAST AURORA ST., WATERBURY 20, CONN. 
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acute by the low birthrate of the 
1930’s and the resulting lower en- 
rollments in colleges. Another factor 
is the heavy demands made by the 
national government both for the 
armed forces and for civilian engi- 
neers. The demand by the armed 
forces are likely to make bigger in- 
roads on the engineer supply, and in 
1956 it has been estimated that 62 
per cent of that year’s graduating 
engineers will be tapped for military 
service. By that time, the armed 
services’ demand for young men may 
wipe out all deferments, thus making 
further inroads into the supply of en- 
gineers available to industry. Changes 


in the international situation can 
alter these estimates materially. 
General Electric’s program (and 


they are the largest industrial em- 
ployer of engineers) includes constant 
reviewing of its available engineers to 
use their full capabilities, use of en- 
gineering and laboratory assistants to 
free technically-trained men for more 
important development work, and a 
program to encourage qualified high 
school students to consider and pre- 
pare for engineering careers. 

G-E President Ralph J. Cordiner 
recently reported that up to 30 per 
cent of the company’s 1953 produc- 
tion would be for national defense. 
He also said that by 1961 the electri- 
cal manufacturing industry’s share of 
the gross national product, on the 
basis of 1940 prices, is expected to 
rise to 5.5 to 6.0 per cent as com- 
pared to about 4 per cent at present. 


Design Engineering Firm 
Stimulates Writing 
Program 


Desicners for Industry, Inc., engi- 
neering consultants, located at 2915 
Detroit Avenue, Cleveland, Ohio, 
have inaugurated a program to foster 
a writing spirit among its engineers 
and designers. The program consists 
of searching for fresh subjects and 
ideas in the problems of engineering 
and management which will have defi- 
nite appeal to professional men, de- 
veloping these ideas to a point where 
articles can be written, and subse- 
quently submitting them to maga- 
zines and business papers for publi- 
cation. 

When an engineer writes an article, 
it is submitted to the DfI Operating 
Committee for approval. If approval 
is obtained, the author is rewarded 
with a $25 bonus from the company. 
From this point, the Operating Com- 
mittee takes over in placing the article. 
When accepted for publication, the 
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SIZE 
IDENTIFIED 


ASSEMBLY 
SIMPLIFIED 


The Only 


SIZE-MARKED GEAR GRIP 
SOCKET HEAD CAP SCREW 


The size is clearly incised on the head, 
can be seen at a glance. It prevents errors 
by “green” workers, helps veterans also 
to speed assembly. It saves time and 
wasted screws when sizes get mixed up. 

It’s a sales feature for your product. 
Your customers’ maintenance men will 
like the Size-mark . .. it aids them in 
reassembling after servicing. Gear Grip 
prevents slips, speeds work, even when 
fingers are oily. 

Since there is no better Socket Head 
Cap Screw made, why not get these im- 
portant extra features offered only by 
P-K? Ask for samples. Parker-Kalon 
Corp.. 200 Varick St., New York 14, N.Y. 


Sold through 
Industrial 
Distributors, 
the Supply 
Specialists 
that serve you 





FLAT HEAD 
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BUTTON HEAD 


& 


SHOULDER 





FOR ANY TYPE SOCKET SCREW— 
REMEMBER 


iF It’s Ks 0.K. 


JADE MARK 
° 








(ld fry” SOCKET SCREWS 





PIPE PLUG 
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HEX KEYS 





“Design PROVED DEPENDABILITY... 
MODERN APPEARANCE into Your Product 


USE P&S POLARIZED MATERIALS 


For Uninterrupted Flow of Electrical Power 


P&S 7082 


CAPS * OUTLETS 
CONNECTORS 
10 and 20 Amperes— 2, 3 and 


4-Wire Types 


P&S 6810 


(All 3 and 4-Wire devices can be 
grounded) 


TROUBLE-FREE, SAFE. . . carefully designed, built to exacting 
quality standards, tested constantly . . . your assurance of better, 
more positive connections. 


STURDIER . . . stronger plastic parts, heavier metal parts, accurately 


and positively assembled . . . will stand up under roughest usage. 


EASIER TO WIRE... large No. 8 binding screws in all devices; 
tapered wire-ways in caps and connectors; outlets top-wired for 


quick, easy installations . . . saves assembly time. 


Approved by Underwriters’ Laboratories 


If you have a problem involving wiring devices for your product, 
write us about it. We have been producing electrical products 
for over sixty years and our experience is at your service. 


Write Dept. EM for complete catalog 
“THE BEST COSTS LESS IN THE LONG RUN” 


“* 


PASS & SEYMOUR, INC. Syracuse 9, N.Y. 


_ New York Office Chicago Office 
71 Murray St. 605 W. Washington Blvd. 
_ New York 7, N. Y. Chicago 6, Ill. 








author receives another $25, thus as- 
suring him of at least a $50 bonus for 
his efforts. In case of payment for 
an article by the publication, the au- 
thor receives the full amount for the 
article in addition to the amount re- 
ceived from the company, Oo0d 


RCA Victor Urges 
Designers Heed RTMA 
on Selection of Tubes 


Invites manufacturers to work 
with field engineers during 
design planning stages 


THe TusBe DEPARTMENT of RCA Vic- 
tor, Harrison, N. J., recently urged 
manufacturers of electronic equip- 
ment to follow the advice of the 
Radio-Television Manufacturers Asso- 
ciation (RTMA) and work more 
closely with tube makers. Such co- 
operation would do much to avoid 
equipment failures that stem from cir- 
cuits designed around electron tubes 
selected within close limits (see ELEc- 
TRICAL MANUFACTURING, February 
1953, page 342). 

The RTMA is currently distribut- 
ing a brochure to acquaint manufac- 
turers of electronic communications, 
industrial, military and home enter- 
tainment equipment with problems 
created when such equipment is de- 
signed on the basis of variations in 
tube characteristics that represent 
only narrow bands of the variations 
normal to the tube design. 

When a tube meets the tube manu- 
facturer’s specifications, yet fails to 
function in equipment designed 
around a few tubes of the same type, 
the fault can easily be one of equip- 
ment design or choice of tube type, 
according to RCA engineers. 

The time to avoid this problem, as 
suggested by RTMA, is before equip- 
ment production has begun and tube 
orders are placed. RCA has main- 
tained a large staff of field engineers 
assigned to work with equipment de- 
signers and in addition has applica- 
tion engineering groups responsible 
for development of new tube types 
whenever practical. 

Answer to the problem lies in the 
three-point program suggested by 
RTMA to equipment manufacturers: 
(1) equipment designers should work 
closely with tube engineers in the 
earliest stages of equipment design; 
(2) before designs are finalized and 
production is begun, the designer 
should explore all tube-operation pos- 
sibilities with the tube-maker’s engi- 
neers to assure the best choice of 
available tube types; (3) when it has 
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been determined that available types 
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FF-33 fibreglass fabric grade im- 
pregnated with arc-resistant resin for 
excellent low loss electrical proper- 
ties, dimensional stability and long, 
dependable service at high tempera- 
tures. 


MF-41 fibreglass mat grade impreg- 
nated with melamine resin for elec- 
trical applications requiring high 
flame resistance and relatively high 
arc resistance. 


$-52 paper base die stock. Smooth, 
strong, reliable. Fine for forming 
ductile non-ferrous metals, plastics, 
wood, rubber, cardboard and paper. 











HEADQUARTERS FOR 
LAMINATED PLASTICS 


Here are four brand new ideas in laminated 


CH-93 high graphite content. Gives 
excellent machining qualities, self- 
lubrication and low moisture absorp- 
tion. For reciprocating pump pack- 
plastics. They can be major aids to improve- ing rings and similar applications. 
ment of your product, your manufacturing 
processes, or both. Fill out the coupon be- 


low. Send it in... we'll speed the details —'\\ \l- ret Taha 


haiiinson: oe VN | re 


FOR FAST FACTS Use coupon for complete informa- 
tion on the 4 new Formica grades shown above. Also ask 
for your copy of 16-page catalog describing Formica for 
Industry. 


oh eRe eee 


S ae The Formica Co. 
formica i 4645 SPRING GROVE AVE. 
i CINCINNATI 32, OHIO 


trdeten, j 
LY — ' © Send detailed data on your 4 new grades. (0 Send 16-page catalog, “Formica for Industry” 
ea OSes NAME sisting 
COMPANY 
ee ~ ~ _ _— — - - = SD 
if ae 





ADDRESS 





CITY. saincireaneea ZONE STATE 
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Fishing for waterproof toggle 
switches? Then get your hooks into 
these! They actually open and close 
electrical circuits underwater . . . func- 
tion perfectly from 65° below zero to 165° above 


... defy salt spray . . . and withstand shock and 
vibration! 





Riverside engineers developed the prototype of 
this switch to meet aircraft requirements, then 
modified it for present applications. It’s being 
furnished now with ratings from 20 to 200 am- 
peres, in toggle arrangements of momentary ON or 
OFF and stationary ON or OFF, with one or two 
hole mounting. Switch body is encased in a molded _ gxpenigncen ASSEMBLY PERSONNEL 
rubber compound developed to meet military 
specifications. Waterproof lead wires are vulcanized 
into the rubber case and become integral parts of 
the assembly, as does the switch mechanism itself. 
Waterproof connectors are assembled to the leads 
when required. 









a 


Perhaps now, or with further modification, this ‘posmye conto. oveR QUALITY 


switch can put a “‘plus” into your product! Addi- 
tional applications, better performance, “‘ built-in’’ 
safety for an appliance or power tool . . . or to 
solve some other problem for you. Consult our 
engineers. They’ll be glad to give you design and 
manufacturing recommendations for any intricate 
electrical devices or assemblies. Send specifica- 
tions, prints or samples . . . today! COMPLETE PRODUCTION FACILITIES 





Se iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 
10227 MICHIGAN AVENUE ¢ DEARBORN, MICHIGAN ¢ PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS © ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 
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will not give satisfactory performance, 
the problem should be discussed with 
the tube maker, who may be able to 
recommend workable circuit modifica- 
tions, or the design of a new tube 
type. Oot 


G-E Motor and Generator 
Division Reorganized 


THE Small and Medium Motor De 
partment of the General Electric 
Company has been discontinued and 
its operation has been decentralized 
into three new product organizations: 
Medium Induction Motor Depart- 
ment, Synchronous and _ Specialty 
Motor and Generator Department, 
and Direct Current Motor and Gen 
erator Planning Study. There is also 
a new Marketing Department. 

Except for the Synchronous and 
Specialty M & G Department, located 
at the River Works, Lynn, Mass., the 
new organizations will be headquar- 
tered at Schenectady, N. Y. J. M. 
Crawford, vice president and general 
manager of the company’s Motor and 
Generator Division, in making this 
announcement, stated that this decen- 
tralization was essential to the better 
overall allocation of the manufactur- 
ing facilities and marketing functions 
of the assigned products. 

The Medium Induction Motor De- 
partment will be responsible for stand- 
ard general-purpose lines of a-c in- 
duction motors and their derivitives, 
and will include motors from 7% to 
approximately 3000 hp. The com- 
pany’s San Jose, Calif., motor plant is 
assigned to this department. 


One Department at Lynn 


The Synchronous and_ Specialty 
Motor and Generator Department will 
be responsible for all operations of 
the Motor and Generator Division at 
Lynn. This department will study and 
prepare to assume all line operations 
for: synchronous motors and genera 
tors up to approximately 1500 hp; 
other a-c specialty equipments includ- 
ing adjustable-speed motors and high 
frequency inductor generators; a-c 
and d-c aircraft generators; d-c mo 
tors and generators 1 to 7% hp, and 
related specialty items. Until this 
study is completed, responsibility will 
remain as currently assigned. 

The Direct Current Motor and Gen 
erator Planning Study assignment was 
made in anticipation of the establish 
ment of a Direct Current Motor and 
Generator Department which will 
have ultimate responsibility for d-c 
motors, generators, and motor-gene1 
ator sets from 10 to 700 hp; and 
packaged drive equipments from 10 
to 200 hp. Until planning is com- 
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NO “DRESS REHEARSALS’”’ 
with 


NATIONAL 


TRADE MARK 


Carbon Brushes 


or 
Main Drive Motors and Generators 





@ “National” carbon brushes come to you time-tested for 
top performance all through the mill. And in big-time appli- 
cations, like main drive motors and generators, this fimer 
quality really pays off — may, in fact, become a vital factor 
in upholding full production. . 





@ The more generally used grades and sizes of “National” 
carbon brushes for toe-to-toe and tandem-type holders have 
been standardized —a practice pioneered by NATIONAL 
CARBON to help concentrate research, development and 
manufacturing facilities where they mean the most to you. 


@ Standardized brushes are mass-produced under careful 
quality control. Always in stock for immediate delivery, they 
sell for the same low unit price regardless of quantity. Investi- 
gate these standardized brushes for your equipment before 
placing your next order. 






ites emia ~ The term ‘‘National’’ is a registered trade-mark 
: of Union Carbide and Carbon Corporation 


STANDARDIZED BRUSHES NATIONAL CARBON COMPANY 
ee A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 


NATIONAL { 


BETTER- 


District Sales Offices: 

Atianta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
In Canada: 

NATIONAL CARBON LIMITED 
Montreal, Toronto, Winnipeg 


FASTER 
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pleted, this portion of the d-c moto 
and generator business will remain as 
presently assigned. 

The Marketing Department is a 
newly created one, established to for- 
mulate and correlate broad marketing 
policies for the four product depart- 
ments comprising the Motor and Gen- 
| erator Division. It also will correlate 
the marketing policies of the division 
with allied product lines which are 
sold through the Apparatus Sales Di- 
| vision in the same market area. 

The four new departmental organi 
| zations and their managers are: Mai 
| keting Department, Walker H. Henry, 
| manager; Medium Induction Motor 
| Department, Olaf F. Vea, general 

manager; Direct Current Motor and 
| Generator Planning Study, Oscar L. 

Dunn, manager; and Synchronous and 

Specialty Motor and Generator De 
| partment; Fred B. Hornby, general 
manager. Since 1957, Mr. Henry has 











always dependable, uniform 
base-material quality in 


MOSINEE Forest Fibres! 


: . | served as general manager of the 
As a base material for many pars of vital Small and Medium Motor Depart 
. ‘ : | ment. From 1950 until his recent ap 
importance to electronics and the electrical 


yointment, Mr. Vea was manager ot 
| 


d . d MOSINEE f Gb | sales for the Small and Medium Moto 
goods industry, orest fibres 


Department. Since 1951, Mr. Dunn 
has been administrative assistant to 


assure you of consistent uniformity of H. V. Erben, G-E executive vice 
president in New York. Mr. Hornby 
electrical physical and mechanical charac- has been in Schenectady since 1950 
, as manager of engineering for the 

a - ° ° Sm: ; Medi Motor pi 
teristics, true to your specifications. —— en ee ee 
Two other divisional departments, 
That’s why manufacturers in the fields of the Large Motor and Generator De 
partment, with Joseph F. Eckel as 
: . general manager; and the Schenec- 
electronics and electrical goods know tady Works Service Department, with 
. . . ‘ Lewis J]. Male as manager, will con 
MOSINEE in terms of its being more tinue to be responsible for essentially 


all of the functions presently assigned 
to these departments, ( 


than paper”. For dependable base materials, 


consult MOSINEE “Fibrologists” .. . 
Fluorescent Lamp 
experienced and qualified to cooperate in Dimming Control 


problems of base materials. Special circuit and ballast 
dims fluorescent lamps 
efficiently and smoothly 


SINCE THE INCEPTION Of fluorescent 
lighting, the industry has been search 
ing for a method of dimming fluores- 
cent lamps to increase their utility for 


MOSINEE PAPER MILLS COMPANY both general and special lighting. 
MOSINEE, WISCONSIN Lighting engineers of the General 
Electric Co., Nela Park, Cleveland, 

have produced such a system and 
co P demonstrated it at a recent technical 
on 


0, ~y 
Ase, Ash) conference of the Illuminating Engi- 
ee neering Society. 


Brightness of fluorescent lamps can 
be controlled in the new design mere- 
ly by turning a knob. Results are as 
smooth as those achieved in the past 
with incandescent lamps. The system 





makes fibres work for industry 


ELECTRICAL MANUFACTURING 
278 








and SIL-FOS low-tempera 
brazing alloys we offer you the servy- 
ices outlined below —all without 
obligation. They place at your call 
the most comprehensive fund of 
technical knowledge about silver 
alloy brazing and the broadest prac- 
tical experience in its application 
available today. Here’s why it will 
pay you to take advantage of these 
time and cost-saving services. 


FROM THE Dollare ‘stanDPoINt 


They will save you days and even weeks in applying 
low-temperature silver alloy brazing to your particu- 
lar needs, and will assure you of getting the full 
benefit of the amazing speed and economy inherent 
in this modern metal joining process. 


COAST-TO-COAST SERVICE 


Wherever you are there's a specially trained and 
experienced H&H Distributor nearby, ready to give 
you complete EASY-FLO and SIL-FOS service. And 
backing him are our own field service engineers, our 
engineering department and our research labora- 
tories. Use them. 


GET BULLETIN 20. It contains the whole remarkable 


EASY-FLO and SIL-FOS story and a lot of useful info about fast pro- 
duction brazing. Write for a copy today. 


HANDY & HARMAN 


ORIGINATORS OF 


EASY-FLO € 









“aa Me 
FROM THE Sense STANDPOINT 


It’s quite possible that low-temperature brazing will 
do a better, faster job on some of your metal join- 
ing jobs and cut costs. So you can’t lose, but may 
gain a great deal by availing yourself of one or more 
of these free services. 


DEMONSTRATIONS of EASY-FLO and SIL-FOS brazing 


in your own shop. 


SURVEYS to determine if, where and how EASY-FLO and 
SIL-FOS brazing will benefit you. 


ENGINEERING AID to help work out details of apply- 


ing the process to your particular jobs. 


SAMPLE BRAZING by our laboratory of parts you sup- 


ply, to determine the best way to braze them. 


PRODUCTION AID to help devise the procedure that 


will give you the brazing output you need, at lowest cost. 


EMPLOYEE TRAINING of your key men in our brazing 


schools, or by a training program we help you set up in 
your plant. 





OFFICES and PLANTS 


BRIDGEPORT, CONN 
PROVIDENCE, R. |}. 


CHICAGO, ILL. 
CLEVELAND, OHIO 


cai General Offices: 82 Fulton St., New York 38, N.Y. LOS ANGELES, 
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TORONTO, CANADA 
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TOP! START STOP! START STOP! START STOP 


Instantaneous Drag-free 


TOPS! STARTS 


\ 





START STOP! START STOP! START STOP! START 


STOP! STARTSTOP! STARTSTOP! START STOP! 
minute after minute YEAR AFTER YEAR 


with Star-Kimble Brakemotors 


That extra-large brakelining area you see brings a Star-Kimble Brake- 
motor and its connected load to an extra-fast stop—as short as a fifth 
of a second from full speed to standstill if desired. 


And the small air gap contributes to equally fast starts. Brake is released 
the instant motor current is switched on—equipment starts without drag. 


That's the story of a single Star-Kimble stop-start cycle. And the expe- 
rience of user after user proves that Star-Kimble Brakemotors maintain 
the same split-second stops, the same smooth starts, through hundreds of 
thousands of cycles. In reversing service, conventional plugging methods 
with a typical 5 hp motor allow only 3 starts per minute. With a 
Star-Kimble Brakemotor, the figure is boosted to 10! 


Of course, every Star-Kimble Brakemotor is a compact, integral unit 
designed to save space—and give rugged, dependable performance. 
One manvufacturer—one responsibility. 







For the full story, write for Bulletin B-501-A 


AR-KIMBLE 


MOTOR DIVISION 
HLE PRINTING PRESS AND MFG. CO. 
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LYWLS idOLS LYVLS idOLS LYWLS idOLS LUWLS 


06 Bloomfield Avenue Bloomfield, New Jersey 


consists of a dimming control unit 
and an especially designed matching 
ballast. The equipment is now in the 
advanced design stage, but early re- 
lease for production is anticipated. 

The circuit maintains the starting 
voltage but changes the current to 
alter the light output. With the sys- 
tem, lamps can be turned on at any 
point in the dimming range. The con- 
trol can be used with either conven- 
tional 40-watt pre-heat or new 40- 
watt “rapid start” fluorescent lamps. 
It will be made in two sizes; one 
operating up to 8 and the other up 
to 35 lamps. 

Although colored fluorescent lamps 
are more efficient than filament lamps, 
their past use has been limited by 
their non-dimming feature. Fuores- 
cent lamps produce more than three 
times the white light and up to 25 
times the amount of colored light pro- 
vided by incandescent lamps of the 
same wattage. 

Another advantage of fluorescent 
lamps over incandescents, now that 
they can be effectively regulated for 
brightness, is that they maintain their 
original color during dimming. The 
light of filament lamps turns increas- 
ingly red, on dimming, which can 
spoil special lighting effects that are 
correct at full brilliance. ooo 


Packaged Drive 
Design Problems 
E. H. Vedder. Manager 


Industrial Electronic Control Section 
Westinghouse Electric Corp. 


THE TREND toward packaged adjust- 
able-speed drives is accelerating be- 
cause of the many advantages they 
offer to the machine builder and the 
user. In particular, a packaged drive 
is easier to adapt because the many 
components previously shipped sepa- 
rately are now factory assembled, 
wired and tested. 

This discussion concerns only those 
drives which use M-G sets for power 
conversion and in ratings up to 300 
hp. Electronic rectifiers are also being 
used for power conversion but are, in 
general, more expensive except in very 
small sizes up to about 3 or 5 hp. 
Electronic drives have other compen- 
sating advantages but cannot be cov- 
ered here. 

The increasing popularity of the 
packaged construction has led to 
packaging the more complex drives as 
well as the simpler standard types. 
From a design and manufacturing 
point of view, the great variety of 
drives which must be handled has 
focused attention on the whole philos- 
ophy of packaging. The problem 
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NCCC MALLS" 


BLACK Insulating Varnish: -- 





a *® Borthig F-150—a black, synthetic insulating varnish—meets gov- 
ernment specifications JAN V-1137 type M and conforms to NEMA 
Standards. 


> Because of its synthetic resin base, Borthig F-150 has many of the 
characteristics usually found only in clear synthetic varnishes. F-150 
gives an exceptionally heavy build-up and high gloss—yet will not 
wrinkle or sag. Its complete deep curing properties permit the use of 
a multiple coat system with very short bakes on the preliminary coats. 





















Borthig F-150 takes V. M. & P. naphtha for thinning—has good tank 


stability—is highly resistant to corrosive chemicals—and is oil and ‘ 
water-proof. 


It is ideal for use on electro-plating generators, chemical plant motors, 
oil refinery equipment, washing machine motors and for general in- 
sulation where a superior black varnish is desired. 


- Sample, complete specifications and information on Borthig F-150 
Black will be sent you upon request. And, if you have a special prob- 
lem, feel free to call on our fully equipped, trained and experienced 

staff. You will receive prompt and. helpful attention. 


You can test the high resistance that Borthig F-150 has to —™ " 
acid for yourself. Coat one side of a strip of zinc with F-150 

and bake it. Then submerge 15% of the strip in muriatic 

acid and leave it until the zinc is eaten away. You will find 

that the varnish strip of F-1 50 is unharmed—that it has re- 
tained its crack-free surface and all of its flexibility. 





Solved problems are another product we deliver. 


ae 


GEORGE C. BORTHIG COMPANY, INC. 


lhaulaitteg Vermiohor< J 


EAST RUTHERFORD, NEW JERSEY - P.O.BOX 115 # 7 
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650 F. 


STEADY OR WITH 
RAPID FLUCTUATIONS 


WNCG VES SEL UE Nile) ee 1 
TAKE BOTH OF THOSE 
TEMPERATURE CONDITIONS 





It holds inserts tightly, and 
moves with the metals around 
it, because it has very nearly 
the same coefficient of thermal 
expansion as the most impor- 
tant metals of which inserts 
and casings are made. 


DESIGNER! UNCHAIN YOUR IMAGINATION! 


The destructive effects of high oper- 
ating temperatures, high ambient 
temperatures, thermal expansion as 
between metals and_ insulations, 
have caused you to make too many 
items too much bigger and heavier 
than they need to be. 


MYCALEX glass-bonded mica 
also is dimensionally stable, corona 
resistant, does not carbonize under 
arc, has no moisture absorption. 


ge Chatter-Less 
Brush Holder 
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‘ -~ NS 


Plate Assembly - on 
for PA Timer = Mahe) 
® 


Threaded : 


Fa 


Coil Form ay <4 


Coaxial Bushing 


THERE ARE PLENTY OF OTHER USEFUL 
FEATURES . . . WRITE for the whole story 


PTHE INSULATOR \ 
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Owners of ‘“MYCALEX” Patents and Trade-Marks 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
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comes into sharp focus if the attempt 
is made to package the same identical 
systems and devices which have been 
traditional in non-packaged drives. 
The ratings of packaged drives fol- 
low the same steps of size as do mo- 
tors. In order to minimize the num- 
ber of different drive cabinet sizes, 
the horsepower ratings are distrib- 
uted as shown in the table. This ap- 
plies to the simpler standard drives. 
Ratings and Cabinet sizes of 
Packaged drives 


Cabinet 


Cabinet Drive hp dimensions, In. 


size No. rating H L. D 
0 1, 1%, 2, 
3,5, 7% 37 34 #14 
| 10, 15 42% 12 20 
2 20, 25, 30 46% 54 24% 
3 10, 50 61 72 30% 
4 60, 75,100 76 10] 40 
5 125, 150,200 76 135 43 


Up to this point, it will appear that 
packaging is no great problem. How- 
ever, lets look at a few things done to 
make packaging practical. Perhaps the 
greatest break with tradition is in the 
M-G set. In the smaller ratings, 50 
hp and below, the bedplate has been 
eliminated in favor of a center blower 
housing which also serves as mounting 
pedestal. To do this, the rotating 
exciter has been eliminated. The M-G 
set is mounted into the cabinet like 
any large control component except 
that it is rubber mounted. The M-G 
set is a controlling factor in the de- 
sign since it establishes the length ot 





Reversing Roller Chain Drive 





Serpentine type of roller chain drive 
enables the pressure rolls on this lab- 
oratory crusher to be driven in oppo- 
site directions by a single motor. Idler 
provides flexibility in roll setting and 
Fabri- 

l-hp 


gearmotor combine to give a compact 


adjustment of chain tension. 


cated steel mounting base and 


design for laboratory use. Unit is made 
by Sturtevant Mill Co., Boston. 
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GLASS-BONDED MICA 


CAN TAKE AND HOLD 
FINE DIMENSIONS 


The highly accurate position- 
ing and spacing of inserts; the 
precise locating and contour- 
ing of profiles; all can increase 
when you try to get more 
capability into less space with 


electrical components. 


y 


DESIGNER! UNCHA!N YOUR IMAGINATION! 


Look at this Telemetering Sv-itch, 
made by the Mycalex Electronics 
Corporation. Components like that 
are possible when you have dimen- 
sional precision and stability to- 
gether with the highest average of 
desirable features ever found to be 


present in a single insulating 


material. 





STUDY those features ... WRITE for the whole story 
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“CHISEL EDGE” LOCK WASHERS 
The Washer That Has The Edge 


defeats vibration 
at 140 blows 


per second? 


¥ 


Not even 8,650 jarring blows a minute can shake the tenacious grip of an 
DOUBLE CHISEL EDGES 


LOCK CONNECTIONS 
2 WAYS 


EVERLOCK washer in its role as a vital part of the Master Tamper. 
On any job its alternating chisel edges maintain a never-failing BITE into both 


the face of the work and the nut, under powerful spring tension. Now available 


in four standard types; or special—made to your precise specifications. ma nently 


When ordering screw-washer assemblies from screw manufacturers, 


always specify EVERLOCK washers for dependability and fast service. 


WRITE FOR LATEST CATALOG AND PRICES 


“*EVERLOCK’’ IS A REGISTERED TRADE-MARK OF THOMPSON-BREMER & CO. 


THOMPSON-BREMER & COMPANY ~<- 1642 W. HUBBARD STREET, CHICAGO 22, ILLINOIS 


ARY F AMER AN MACHINE AND F NDRY.COMPANY «© NEW YORK, N. Y 
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GLASS-BONDED MICA 


EVAL Daa 
MO AIS 


There are insulation problems that 
other materials will handle better. 

BUT engineers have found Myca- 
lex to be “the most nearly perfect 
insulator known.” 


Glass-bonded mica will not take 
as high temperatures as the cer- 
amics. 

BUT Mycalex will take enough 
so you can use it as inserts in die 
castings. 


Mycalex 400 is not the easiest 
material to machine for experi- 
mental parts or small lot production 
runs. 


BUT you can machine it readily 
if you follow simple instructions. 


DESIGNER! UNCHAIN YOUR IMAGINATION! 


MYCALEX ciass-sonpeD MICA 


IS THE ONLY 


CERAMOPLASTIC 


It has the best features of ceramics 
wedded to the best features of plas- 
tics plus some highly special advan- 
tages of its own. When we say; 
“Write for the full story”, we mean 
that you will get the full story, bad 
points as well as good. 






WRITE for 
the full story 


PTHE INSULATOR \ 
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the drive cabinet. It is therefore nec- 
essary that every effort be made to 
shorten it. From 60 hp up, the M-G 
set is bedplate mounted and the cabi- 
net is rubber mounted on the bed- 
plate. The set becomes of major 
importance in the more complex 
drives because in many cases, rotat- 
ing machines other than the main d-c 
generator become unavoidable. Prom- 
inent among these are boosters and 
rotating regulators as well as added 
main generators. 

Since the 50-hp and smaller M-G 
sets already have a long shaft and only 
two bearings, added machines are 
usually more logically arranged in an 
auxiliary M-G set. From the 60-hp 
size up, it is reasonable to extend the 
length of the main M-G set or occa- 
sionally to add an auxiliary set. It will 
be evident that it is desirable to limit 
the permissible options in machines to 
those which will adequately perform 
desired functions rather than allow 
broad choice based purely on personal 
preferences. It is of utmost importance 
that non-rotating devices be used to 
perform every possible function. 

The variety of control functions 
which must be provided is staggering. 
For example, about 1000 drive de- 
signs are required to cover ratings 
from 1 to 30 hp and for line potentials 
of 230, 460 and 575 volts, 60 cycles 
with only the following options. 


Armature reversing 

Dynamic braking 

Inching 

Motor field control 

Motor field accelerating relay 
Generating field accelerating 


DU 99 19 


No provision is made in these com- 
binations for multi-motor drives, aux- 
iliary machines or the more complex 
control functions. Other special con- 
trol function commonly encountered 
are: 


1. Reduced-voltage M-G set start- 
ing 

Field-loss relay 

Auxiliary relays 

Speed indicators 

Auxiliary linestarters 

6. Control transformer 

7. Armature reversing switch 
8. Armature disconnect switch 
9. Motor-operated rheostat 
10. Electronic exciter 

11. Speed regulator 


5 Ul & GW bo 


It will be simplest to analyze the 
effect of control functions on drive de- 
sign by examining the problem on sev- 
eral individual functions and devices. 

One of the common optional con- 
trol functions is automatic speed regu- 
lation by tachometer or counter-emt 
feedback. The three types of regu- 
lators commonly used for this purpose 
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GET OUR “Frew 6-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing 
to uniformly fine tolerances. This attractively printed 812 
x 11" 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral 
and Circular Pitch Tables. Ask for your copy on company 
stationery, please! 



























A leading quality factor in mass-pro- 

ducing Small Gears is UNIFORMITY! 

The smallest micrometric variation in 

one Gear to another brings trouble— 
plenty of it. Mechanisms grind, strain, vibrate .. 
assembly lines stop abruptly. Delays, downtime, 
waste ..all play havoc with vanishing profit mar- 
gins. You can avoid all danger of varying quality 
by making us responsible for the Fractional 
Horsepower Gearing you need. Like lots of other 
careful buyers, you too can capitalize on our 35 
years of specializing in the speedy, economical, 
mass-manufacture of better Small Gearing exclu- 
sively. Tell us now about your needs. Call us in 
at the drawing board stage, or send samples, 
drawings, specifications. You'll like the sincere, 
friendly help we give. 


FRACTIONAL Ho 
= as 


CIE 


C3 ® 
Specialties, Inc. 
2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING © RACKS © THREAD GRINDING 








WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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are electronic, magnetic amplifier and 

rotating. In almost all cases, the rotat- 

STACKPOLE ing oe is and should be elimi. 

nated because it complicates the M-C 

SG Series SILVER GRAPHITE FORMULAS set or must be mavie driven. It is 

for longer ie plus ty pmroved contact drop too early in the development of mag- 

netic amplifiers to determine whether 

they or the electronic regulator will 

win out but either is suitable for 

packaging. It is probable that the 

magnetic amplifier will be found pre- 

ferable for applications requiring low 

gain while the electronic type will be 

necessary for high-gain, high-preci- 
sion work, 

A frequent problem in packaging is 
the motor-operated rheostat, espe- 
cially in large drives where the rheo- 
stat becomes large and requires face- 

| plate construction. This is a_three- 
dimensional device which is _ ill 
adapted to mounting in the drive. 
Frequently, it is advisable to use an 
electronic exciter so that the rheostat 
need control only grid circuit power. 
| In these cases, the physical size and 
cost are both favorable compared with 
a selenium exciter and full-size field 
rheostat. 

As the size of packaged drives in- 
creases, there is more demand _ for 
reduced-voltage starters, operation 
from 2300 volts or higher and use of 
a synchronous drive motor. All of 
| these have a direct effect on drive de- 

sign because up to now the demand 

has been mostly for standard indus- 

trial voltages with linestarting induc- 

tion drive motors. 
| Reduced-voltage starters are usual- 
| ly bulky and may have to be mounted 
| external to the main packaged drive. 
| It is also desirable to mount high volt- 
age starters for induction or synchro- 
nous motors externally as the simplest 
solution to the safety problem. 





silawaihe Cost of Engineering Changes 
ipment One of the seemingly simple things 
CW which complicate drives is the addi- 
—Stackpole ies silver gsten con- tion of pushbuttons and instruments 
tacts have permitted substantial increases ty the cabinet doors. This frequently 
in amperage rating while making it entirely results in much increase of cost and 
practical to reduce the size of equipment. On delay in shipment. The trouble is 
especially difficult applications, one of these caused by the drawings necessary and 
: ; : : : the need in many cases to build a cus- 
units operating against a Stackpole silver- ’ 


: . tom cabinet from raw material rather 
graphite contact (see above) provides truly than use available stock cabinets. 


breakers to The h 


outstanding efficiency. A problem of particular importance 

is the natural tendency to think along 

FOR HELPFUL DATA ON CONTACT SELECTION AND traditional lines. An example is the 
USE . . . write for 36-page Stackpole Catalog 12 use of armature and field disconnect 


switches on steel mill floor-mounted 
Stackpole Carbon Company, St. Marys, Pa, controls. The control was usually re 
mote from the M-G set and hence the 
switches were considered a necessary 
safety measure. When the whole sys- 
tem is packaged, this safety problem 
no longer exists on a single motor 
Steckpole contact types include: SILVER GRAPHITE; SILVER LEAD OXIDE; SILVER drive. Obviously, the d-c motor, M-G 
NICKEL; SILVER MOLYBDENUM; SILVER TUNGSTEN; COPPER GRAPHITE; SILVER- set and control are all safe to work 
COPPER GRAPHITE; GOLD-GRAPHITE; SILVER IRON OXIDE and many special grades = on if the M-G set linestarter is de- 
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Heli-Coil* Inserts present 

a new twist to screw threads. 
They armor your tapped holes 
with precision-formed stainless steel wire, 


and put an end to stripping and corrosion. This alone is a decided advantage for any electrical product in 
the competitive market. But there are still further basic design 
improvements and savings possible with Heli-Coil Inserts. 





Smaller...fewer...or shorter cap screws can now provide the 
necessary holding power in aluminum, magnesium, copper 
alloys—in all soft metals—in plastics and fiber. Cap screws 
can be repeatedly removed and replaced without damage to 
the tapped thread when it is protected by a Heli-Coil Insert. 


Get cleaner designs, lighter bosses, smaller flanges...eliminate 
heavy stud and bolt-and-nut assemblies...by using cap screws 
in tapped holes protected by Heli-Coil Inserts. 


The value of Heli-Coil thread engineering to you is quickly 
verified. Take a minute now to get the latest information. It 
costs you nothing...mail coupon today! 


‘ " ane cling ini *Reg. U. S. Pat. Off. 
Conforms to all industrial and military specifications. 
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HELI-COIL CORPORATION 


283 SHELTER ROCK LANE, DANBURY, CONN. 
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l (] Please send catalog, giving full engineering specifications. 
) [] Please send Heli-Call, a free case-history periodical. 
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Chemelec High Performance Electronic Components include 
a complete line of Teflon-insulated 7 and 9-pin Miniature 
Tube Sockets, 9-pin Connectors, Crystal Sockets, Stand-off 
Insulators, Feed Through Insulators and Terminals. 


All provide the same high performance which this superior 
insulating material assures. Surface resistivity 3.5 x 10!* ohms. 
Loss factor less than 0.0005. Dielectric constant 2.0 (60 cycles 
to 30,000 megacycles). Serviceable at —110° F. to 500° F. 
Won’t carbonize under arcing. Zero water absorption by 
ASTM Test. Unaffected by extreme humidity. Won’t DC 
plate. Chemically inert, non-gassing, immune to corrosive at- 
mospheres, fungus, oil, solvents. Non-flammable, tough, resili- 
ent, withstands and absorbs mechanical shock and vibration. 


Write for Catalogs: Miniature Tube Sockets, No. SO-428; 
9-pin Connectors, No. CN-409-M; Crystal Sockets, No. 
CS-441; Stand-off Insulators, No. TE-401; Feed Through 
Insulators and Terminals, No. CF-400. 
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energized. The start-stop button for 

this linestarter is nearly always on the 

drive cabinet. 

A few simple principles which 
should be followed in applying and 
designing “packaged” drives are: 

1. Packaging is not a necessity. Un 

less an overall advantage accrues 

to the purchaser, it should not be 
packaged. 

2. Engineering design costs tend to 
be higher on very complex pack- 
aged drives than on non-pack 
aged equipment. 

. The drive designer must not be 
handicapped by insisting on a 
specific solution to a functional 
problem merely to follow tradi- 
tion or a personal preference. 

. These principles must be recog- 
nized by purchasers of drives as 
well as by the manufacturers. 
Abstracted from a Conference Paper 

presented at AIEE Winter General 

Meeting, New York, January 22, 1953. 
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Simplified Drafting 
Practice Saves Time 


at G-E 


STREAMLINED industrial drafting is 
being used by the General Electric 
Co. as one means of combatting the 
skilled manpower shortage. The more 
than 5000 draftsmen employed by 
the company are being encouraged to 
strip the frills from their drawings, 
and thereby save from 20 to 50 per 
cent of the time normally required to 
prepare drawings, according to Harry 
A. Winne, vice-president of engineer 


| ing. 


Substantial savings in other related 
operations are expected as a result of 
the switch from methods said to be as 
outmoded as the horse and buggy. 


| At the same time, it is anticipated 


| that the 


need for additional man 


| power will be reduced and more time 








ELECTRICAL 


will be available for the most im- 
portant part of any industrial drafts- 
man’s job—the real productive effort 
of creative thinking. 

The new ideas on modern indus 
trial drafting are being presented per- 
sonally to all draftsmen in the com 
pany, from the old-timers on the 
board to the youngest apprentice. Ex- 
perts under the company’s drafting 
services section, of which Arthur H. 
Rau is manager, are going from de- 
partment to department with a 
planned program and hope to have 
covered the entire company by the 
middle of this year. 

Many of the methods taught in 
simplified drafting are not entirely 
new. They have been advocated for 
ten or more years, but only recently 
were they wrapped up into an attrac- 
tive program that was easily present- 
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r Compact, dependable joints—adaptable to high-speed assemblies—are vital for electronic 
* devices made by Sperry Gyroscope Company. Space, particularly in 

% airborne devices, is critical. Stability of circuit constant may mean life or death. 

Sperry tested six methods of grounding coaxial or shielded cable... and Burndy Hydent 
ind connectors are now used in key circuits. They eliminate the bulk, expense, 

x- and failures of soldered joints. They eliminate failures due to vibration or flexure. 

1g They protect inner conductors. And their foolproof design permits rapid production 

1. by inexperienced operators! 


a Solving connector problems is our business. Call— 


in 
ly 
or 
ly : 
c- 


BURNDY ENGINEERING COMPANY, INC., NORWALK. CONNECT. BURNDY CANADA LTD., TORONTO 8, ONT. 
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| The Finest of Laviinated Materials... 


We are providing manufacturers with a complete line of precious 
metals laminated to non-precious base metals made to their exact speci- 
fications within the following limitations: 

SHEET STOCK: Maximum width—5S” 
Minimum width—%” 
Thickness—down to .003” 


TUBING: Maximum diameter 1” x .050” wall 


WIRE: All sizes down to .0045” diameter also 
squares, rectangular and odd shapes. 
In addition to laminated materials we also furnish alloyed gold and 
silver in sheet, wire or tubing form. 
The many varied applications of our materials cannot be listed here, 
but you are cordially invited to inquire for infor- 
mation regarding your requirements. 


The Home of IMPROVED Service 


IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 : 


775 Eddy Street, Providence 5, Rhode Island 
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> VAP-OIL-TITE 
FITTINGS 


Fouled contacts cause costly because a collar covers metal 
burnouts and down-time. Use edges making burring unneces- 
VAP-OIL-TITE FITTINGS sary. Furnished in numerous 
with Plastic Covered Flexible types with body sizes from 
Metallic Conduit for Sure Seal- 3” to 2”. Write or wire today 
ing of wiring on oil, water,dust for bulletin #MT-104 giving 
and vapor tite equipment. types, sizes and prices, 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but SIMPLET ELECTRIC COMPANY 


also makes fitting easier to install . 3600 Potomac Ave., Chicago 51, Illinois 


11 Park Place « New York 7, New York 





290 





able and more readily understood, 
The manpower shortage gave impetus 
to the program. Casting around for 
more draftsmen, the question was 
raised as to where to find them. 

“Largely, help ourselves,” was the 
answer from John Horn, manager of 
the general technical services section, 
who is responsible for the recruiting 
and training of semi-technical person- 
nel. He suggested that self-help must 
come through analyzing operations 
and rearranging essential work to re- 
move non-technical details from the 
daily tasks of technical people. Ex- 
perience shows that science students, 
high school graduates or skilled tech- 
nicians can be trained to do many 
of the details that might be bogging 
down top-flight scientists. 

Mr. Horn further urged that de- 
signers and draftsmen drop the out- 
moded textbook practices and artistic 
drawings with their superfluous lines 
and use today’s streamlined industrial 
drafting techniques to produce quick- 
er results. 


Yards of Drawings Saved 

The men working on this simplified 
drafting program have found that 
drafting organizations have been so 
engrossed with product design and 
development that they have not real- 
ized their drafting practices have 
lagged behind the general trend of 
industrial progress. They see no rea- 
son for yards of drawings when a 
few feet will serve the purpose. 

In addition to the saving in man- 
power, there is a definite saving in the 
amount of materials and facilities. In 
one instance, a drawing which re- 
quired 57 sq ft of drafting paper was 
replaced by one with less than 4 sq ft 
without losing clarity or accuracy. 
The large drawing required eight 
days of one man’s time while the 
smaller drawing required only two 
days for one man, saving of 75 per 
cent in that case. 

General Electric drafting depart- 
ments use more than 75 million sq 
ft of drafting paper a year. Under 
the simplified plan it is indicated that 
more than $60,000 a year may be 
saved in the cost of paper. 

Although modern industrial dratt- 
ing embraces many economical prac- 
tices, three of the easiest and yet 
most effective which can be applied 
immediately to reduce the time and 
effort to make drawings are: Sim- 
plification of delineating, elimination 
of non-essentials, and extensive use 
of free-hand drawing. Simplification 
of delineation and elimination of non- 
essentials means merely eliminating 
those things which add nothing to 
their accuracy, completeness, or clar- 
ity. Extra views, unnecessary elabora- 
tion, superfluous lines, repetition, and 
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FINE 
RHEOSTATS 


Announcing 3 new sizes 
now in production 


NCRRRRELELELLET EEG: 
“ih BARI LE TEED, Hf 


\) 


We have added to our new H-50 rheostat, an- 
nounced a few months ago—the new H-75, H-100 
and H-150 models. These higher wattage rheo- 
stats incorporate all the new improved features 
that have made the H-50 so successful. 
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H-150 

@ Unequalled perfection in brush con- 150 watts 
trol, which automatically adjusts ten- 
sion to complete, continuous contact. 


@ Positive, smoothly-controlled spring 
action which eliminates all strains 
tending to bind shaft in the bushing. 


® Greater flexibility—no risk of back- 
lash. 


All models are of course completely bonded with our 
new high-temperature-enamel; —thermo-shock-proof; 
more resistant to heat; increased safety factor; higher 


terminal strength. H-100 


100 watts 


And all are designed to comply with current standards of: 
(a) Military Specifications JAN-R-22. 
(b) Underwriters’ Laboratories. 
(c) R.T.M.A. 
(d) N.E.M.A. 


Send today for our new bulletin, containing additional 
information. 


H-7o 


75 watts 
HARDWICK, HINDLE, INC. 
Rheostats and Resistors 
Subsidiary of 

THE NATIONAL LOCK WASHER COMPANY 
Established 1886 Newark 5, N. J., U. S. A; ) 

The mark of quality for more than a quarter of a century ee Rs 5 ep 

50 watts 
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When Transformer Engineers of 
Pasadena, Calif., contracted to 
build a 3 400 cps transformer 


Thomas & Skinner engineers 
were consulted for assistance. 
After thorough analysis, the 
new T & S EI 12”—3¢ OrthoSil 
4 mil lamination was recom- 
mended. With this new, thin 
orthographic iron-silicon lami- 
nation, Transformer Engineers 
were able to cut both weight 
and size 25%, in addition to sub- 
stantially reducing the unit cost. 

This success with 3¢ applica- 
tions is typical of Thomas & 
Skinner’s new OrthoSil lamina- 
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tions. The 3¢ series of OrthoSil 
laminations also include 4g” and 
¥g”—and will soon include the 
EI 7%”—3¢. 

Transformers such as power 
and 3¢, chokes, saturable reac- 
tors, and filters are but a few of 
the many electrical components 
for which OrthoSil oriented 
laminations are recommended. 

Write today—ask for new 
T & S Electrical Laminations 
Bulletin No. L-752. 


Specialists in Magnetic Materials, Permanent Magnets, and Laminated Cores 
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THOMAS & SKINNER Steel Products Company, Inc. 





1114 East 23rd Street e Indianapolis, Ind. 
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conventional representation instead of 
symbolism are but a few examples of 
work that never should have been 
done. 


Description May Suffice 


Exponents of the simplified draft- 
ing program are selling the idea that 
planning, production and manufactur- 
ing people are not the least bit inter- 
ested in fancy drafting techniques nor 
beautifully executed time-consuming 
layouts. What they want is complete, 
concise, accurate information at the 
proper time. If a description will suf- 
fice, then a drawing is not needed 
and the draftsman is urged not to 
draw one. In connection with this, 
some General Electric drafting sec- 
tions have adopted the slogan, “A 
superfluous line is a waste of time.” 

Draftsmen are being cautioned that 
the use of short cuts or abbreviated 
methods does not relieve them of their 
obligation to draw clearly, legibly 
and in a manner easily understood. 
Simplified drawing is not a license 
for careless, sloppy or indifferent 
work. 

Another time-saving drafting prac- 
tice which the company’s draftsmen 
are being urged to use whenever pos- 
sible is the extension of free-hand 
drawing beyond its present narrow 
limits. Tests have proved that free- 
hand drawing, when used judiciously, 
is both practical and economical. 
With all factors made equal, actual 
drawing time for the average drafts- 
man is reduced between 20 and 30 
per cent. 

Throughout the program, this point 
is being stressed: The really impor 
tant part of any draftsman’s job is 
thinking—the picture making part is 
the least important. Less time spent 
on the actual making of the drawings 
or pictures means more time available 
for the real productive effort of crea- 
tive thinking. 

W. L. Healy and Arthur H. Rau 
are authors of a book titled “Simpli- 
fied Drafting Practice—A Modern Ap- 
proach to Industrial Drafting,” sched- 
uled for publication the middle of 
February by John Wiley & Sons, Inc. 

oo 


College-Industry 
Conference Discusses 
Engineer Shortage 


Use of technical institute 
graduates urged at 
Northwestern U. meeting 


Wuat TO vo about the critical gap 
between American industry’s increas- 
ing demand for engineers and the de- 
clining supply of graduates from engi- 
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@ For any type or size of threaded fastener .. . for ALL of your 


standard bulk fastener requirements... your best bet is Pheoll, 
the COMPLETE source! Here’s why: 


First, you can anticipate better deliveries, because Pheoll 
maintains the industry’s largest finished inventory. Instant stock 
information is always available... just phone, wire or write! 


Second, your ordering and stocking problems are greatly 
simplified, because Pheoll offers the industry’s most complete line 
... by types, head styles, finishes and sizes. Centralized purchas- 


HUGE INVENTORIES — Largest available 


+++ Stocks kept complete through perpetual ing will eliminate follow-up and reduce your freight cost. 
controls. Back-orders minimized. 


Finally, Pheoll fastener quality has been tops for nearly 50 
years... contributes to the quality and acceptance of your own 
products. And with all of this, every order is driven through to 
speedy completion under close control in a modern, mecha- 
nized order-handling system. 


Why waste time contacting several suppliers? End needless 
headaches ...test Pheoll on your next call for threaded fas- 
teners. See how ONE complete line . . . and dependable Pheoll 
service...can answer ALL of your production, delivery and 
purchasing problems! 





TOP QUALITY—For 50 years... backed al SCREWS 
by an unequalled system of production line . o BOLTS 
and laboratory inspection. ' 
\ al NUTS 
iii * : =, 





MANUFACTURING COMPANY 
5700 ROOSEVELT ROAD @ CHICAGO 50, ILLINOIS 












Manufacturers of 


Machine Screws @ Stove Bolts @ Cap Screws @ Wood Screws @ Tapping (Sheet 
Metal) Screws @ Threaded Rods @ Set Screws @ Drive Screws @ Machine, Lag 
and Carriage Bolts @ Brass Washers @ Nuts @ and many other fastener types. 








EXCEPTIONAL SERVICE ON SPECIALS, TOO! Many fasteners and other small parts can be 
produced faster, stronger and cheaper by cold working than by machining. Pheoll offers design 
assistance, huge production facilities, large raw material stocks...is set up to handle your 
jobs efficiently. For fast delivery on specials, call on Pheoll first! 


FAST SHIPMENTS — Efficient mechanized 
order-handling procedure reduces errors 
and cuts down shipping time, 
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Designing 


Servomechanism Systems 


@ Series of seven feature articles plus several shorter articles pub- 
lished during the past three years in ELecrricaL MANUFACTURING 
presenting a practical, non-mathematical approach to the design of 
feedback control or servo systems; several representative industrial 
control applications described. These feature articles plus an an- 
notated bibliography of 47 references are now combined in a 56- 
page booklet. 


CONTENTS 


Synchro Units for Remote Indication and Control 


April 1949, page 7 


Basic Approach to Servomechanism Design 


December 1949, page 


Transducers—Sensing Elements for Servos 


April 1950, page 


Seven Basic Types of Servo Mechanisms Analyzed 


May 1950, page 90 


Designing Amplifiers for Servomechanisms 


July 1950, page 
Synchro Controls Feed Tension 
July 1950, page 116 


Mechanical and Electrical Factors in Servo Design 


November 1950, page 76 


Movable-Electrode Transducer in Dynamic Balancing 
July 1951, page 102 


Proposed Terms for Feedback Controls Systems 


November 1951, page 136 


Bibliography on Servomechanism Design 
May 1952, page 302 


e@ This 56-page booklet includes each article in complete form with all original 
illustrations, tables and text. Page size is 8’%x11 in., printed on heavy paper 
and saddle stitched. Copies of this combined reprint may be obtained for $2.00 
on orders accompanied by remittance, including 3 per cent sales tax for New 
York City deliveries. Send orders with remittance to, 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 


1250 Sixth Ave., New York 20 


For further information on this and other Combined Reprints see “Feature 
Article Reprints” department starting on page 224 in this issue. 
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neering schools was the problem 
considered by more than 300 educa- 
tors and industry representatives 
meeting on Jan. 31 at Northwestern 
Universitys Technological Institute 
for the school’s fifth annual College- 
Industry Conference, Evanston, III. 

Clarence E. Deakins, dean of stu- 
dents, Illinois Institute of Technology, 
pointed out that each year the nation 
needs, for replacement alone, an esti- 
mated 30,000 new engineers. But in 
June 1953, colleges are expected to 
graduate but 24,000 with this number 
declining to 19,000 in 1954 and to 
17,000 in 1955. 


Industry Competes with Colleges 

Discussing the problems involved 
in recruiting talented young persons 
for the engineering profession, Deak- 
ins said that “industry itself is in direct 
competition with colleges for the high 
school graduate. High school gradu- 
ates with mechanical skills and inter- 
ests are the very boys who are at- 
tracted to the high-paying jobs in 
industry. Parents who find it difficult 
to finance their sons’ education en- 
courage them to take advantage of 
these attractive jobs.” 

Because of the already serious short- 
age of engineers, Deakins said, indus- 
trv and the colleges “must impress 
upon our selective service officials the 
great tragedy that will befall our 
future national security and welfare if 
they strip the engineering schools of 
a large proportion of their student 
body.” 

As two parts of a suggested six-point 
program to increase the number of 
engineering students, Deakins urged 
that there be earlier identification of 
enginecring aptitudes and_ interests 
among secondary school students, and 
that industry increase its scholarship 
funds for talented students now lost 
to industry because they cannot afford 
an engineering education. 

This latter suggestion was seconded 
by Prof. Kurt F. Wendt, University of 
Wisconsin, who said industry could 
encourage able but financially embar- 
rassed youths to enter the engineering 
field through a freshman scholarship 
program. At present, he pointed out, 
scholarships are being made available 
principally to junior and senior stu- 
dents. Prof. Wendt added that indus- 
try also could help students to earn 
their way by increasing the number 
of openings wherever possible for part- 
time and summer employment. 


Expand Technical Institutes 


“Perhaps the best present answer to 
the most difficult and pressing of the 
problems,” Wendt concluded, “lies in 
a substantial expansion of the technical 
institute field. If we can encourage 
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/ qj ll Fite “the right speed, the right power” 






Since 1910 leading man- 
ufacturers have selected 
Janette for their power needs. 
Janette products have earned 
a world-wide reputation for 
superior construction and de- 
pendable performance. ‘‘Manu- 
factured by Janette” appears on 
hundreds of manufacturers’ prod- 
ucts—proof of proud association of : 
great names. 


JANETTE PRODUCTS 


Gear-Morors 


Sub-fractional, fractional and integral H.P. ratings 


Speeo Reoucers * Rorary Converters *« Motor Generators 


Janette Electric Mfg. Co. 


Phone IRving 8-6224 MORTON GROVE, ILLINOIS 
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AMSCO STITT Virol 


NORTHERN BOULEVARD, L. I. C. 1, 


45-01 


MANUFACTURERS OF SCIENT'FIC PRECISION hide dads FOR OVER A QUARTER OF A CENTURY 


ee 2 ee 


Y," 
ane INSTRUMENTS 


Precision built DeJUR 142” instruments 
for applications where space must be 
conserved. DeJUR rugged construction. 
Both models in all ranges and sensitivi- 
ties. External shunts and multipliers 
available for various ranges. Complete 


magnetic shielding and methods of 
lighting scales. Built to Government 
Specifications. 

ACTUAL 

SIZE 






DeJUR 
MODEL 

112 

Also available « 2/2” © 314” @ 4” panel meters 
in all standard ranges. MIL-M-6A and A. S. A. 


REQUEST CATALOG M-1 


PROJ&cCTORS © ENLARGERS © EXPOSURE METERS ¢@ 


SERVOTHERM PRODUCTS 


BOLOMETER AND 
PREAMPLIFIER 


Thermistor bolometers are FAST, sensi- 
tive INFRARED and HEAT detectors. Especially 
RUGGED for industrial, scientific, and military 
PREAMPLIFIER provides NOISE- 


FREE initial amplification and mount. 


applications. 


SERVO 


SERVO 


DEPT. EM-3 








THERMISTOR 


POWER SUPPLY 


Provides voltages required by 


BOLOMETER bridge and PREAMPLI- 
FIER. Regulated and filtered permit- 
ting THEORETICAL NOISE LIMITS of 
amplification, while operating from 
60 CYCLE line. 


CORPORATION 


OF AMERICA 


NEW HYDE PARK, N.Y. 
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more young men to prepare them- 
selves, in a period of two years, for 
positions in industry which do not 
require nearly the amount of training 
expected of engineering students, we 
can increase our technical forces and 
use our supply of engineers more ef- 
fectively.” 

This same proposal was echoed by 
Titus G. LeClair, manager of engi- 
neering, Commonwealth Edison Co., 
during his discussion of what employ- 
ers can do to overcome the engineer 
shortage. He stressed that requiring an 
engineer to handle all the details of 
his job is “our greatest source of 
wasted engineering talent.” 

“The obvious answer to this prob- 
lem is to relieve the engineer of his 
paper work and other non-technical 
activities by giving him the help of a 
technical assistant, draftsman, clerk, 
or perhaps all three,” LeClair said. 

He told the engineers and educa- 
tors, who travelled here from 25 states, 
that “the technical assistant might be 
1 Technical Institute graduate or have 
one or two years of college. With this 
type of skilled assistant, the engineer 
is able to do the engineering without 
going on to do the ‘red tape.’ 
quently, the ‘scarce’ engineer can turn 
to other assignments quicker.” 


Conse- 


Use of Technical Assistants 

Appealing to employers to alter 
their organizations to absorb this type 
of technician, LeClair asserted the 
graduate engineer can increase his 
working effectiveness at least 10 or 15 
per cent if surrounded by dependable 
technicians who readily grasp his form 
of communication. 

“Not only can the engineers work 
more effectively,” LeClair pointed out, 
“but they are better satisfied when 
they feel their technical skills are be- 
ing usefully employed and that the 
opportunities for advancement are 
better. By the same token, the tech- 
nical assistant or clerk who didn’t have 
the opportunity to get a college educa- 
tion is happy to have the chance to 
work with the engineer who can help 
him further his training in work of his 
liking.” E. W. Seeger, vice-president 
of Cutler-Hammer, Inc., Milwaukee, 
speaking from the viewpoint of the 
registered professional engineer, said 
that the “best immediate solution for 
the engineering shortage is better 
utilization of engineers presently avail- 
able.” But he cautioned that if the 
number of engineering aides, assistants 
and technicians is materially increased 
“we should be certain that these peo- 
ple are properly classified so the prog- 
ress made so far in the recognition of 
engineering as a profession is not lost.” 

George A. Sievers, industrial psy- 
chologist of the Industrial Engineering 





MANUFACTURING 








em- 


for ” ; ‘ 
not i i 
ling | 
and ; 
ef- / 
/ / 













by 

ngi- 

Ee j 

loy- 

1eer 

"| WITH GA We EXPANDING 

; of 

of 

rob- ' b 

his N 

ical C 

of a \ 

lerk, \ 

d. 

uca- 

ates, 

t be : 
lave } 

this : 

neer Gair expanding Container Service embodies every 
hout — . so  . : ‘ 
we , facility of having an efficient shipping container plant, 
ae right in your own neighborhood. 

This expansion of strategically located plants is making it 

— commercially possible for many new customers to profit 
ype 

the by Gair unexcelled experience and facilities. 

his , 
r 15 
lable More than ever Gair top-flight packaging experts are 
form 

creating new and better containers... protective con- 

oo tainers that defy the tremendous hazard of shipping. 
vhen 
. be , ae 

a \ Always remember that the Gair organization extends a 
oh helping hand in solving shipping container problems. 
have 
~~ Write for your Free copy of Container Handbook 

help 
f his 
dent - Se : 
ikee, ‘ occas N. ‘ Z Sek ee - i. 

the RGR ee s\n * Piiaieeataieag AN 

said See i * ich Ss : e * ee <A Se = we ; 


ee 
Na 


1 for > Cae 












etter NORTH TONAWANDA, N.Y. 40> CAMBRIDGE. MASS. & 
aa : aaa meee 

he . FIBRE BOARD CONTAINER CORP. ‘ ih lel 
oa ee FIORE Sokne COMIANER CON. TAFFTET aE T Kt 
ants dg CTT TL Cia age 
ased y ae “ oe ~ ee 


peo- 


yrog- * . . PAPERBOARD 
m of | 

FOLDING CARTONS 
psy- | a 


SHIPPING CONTAINERS 





Pring 
ROBERT GAIR COMPARY, tHE. © 25S EAST 44TH STREET*e NEW YORK e TORONTO 
ING MARCH 1953 
297 








WY 
PATENTS NO. 2618692 & 











2620384 





Power Type 


Available over a range that in- 
cludes a few volts and milliam- 
peres of current to hundreds of 
volts and thousands of amperes. 
Fourteen cell sizes provide wid- 


est available range of selection 
















RadioType 


Versatile low-cost rectifiers that have founc 
application in all types of electronic equip- 
ment as well! as radio and television receivers. 
A complete line is available. 


Sed SP RRS 





Embedments 


A recent ‘‘first’’ in the industry, Sarkes Tar- 
zian embedments offer the advantages of her- 
metically sealed rectifiers at a fraction of the & 
size, weight and cost. 








EPENDABLE POUNED | 
Diodes o cB | 





Currently available in two sizes, (1/8” and 5/16” housings) 
Sarkes Tarzian diodes are designed for use as limiters, bias 
voltage, low current relay voltage and many other very 
current applications. 


(Sk 


—— High Voltage 


This popular line of tubular rectifiers 


low 


< nepete 






offers the design engineer a compact— 
long lived high voltage—low current 
source of DC power. 








Please write, wire or phone for complete infor- 
mation on all types of Sarkes Tarzian Selenium 
Rectifiers. 


Sarkes Tarzian, Inc. 
RECTIFIER DIVISION 


Dept.M-3,415 N. College Ave., Bloomington, Indiana 
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Institute, Milwaukee, stressed the im- 
portance of an engineer being able to 
complete a job, not just start it, and 
the need for engineers to be conscious 
of their responsibility in cooperating 
with others. The working engineer 
will be more effective if he: 

1. Acquires good personal habits 
and an understanding of personal 
motivations; 

2. Keeps abreast of technological 
development by taking advantage of 
post-graduation educational opportu- 
nities; 

3. Appreciates the role of engineer- 
ing in light of its responsibility to 
humanity generally; 

4. Individually supports the efforts 
of industry, professional societies, and 
the schools in their efforts to train 
more technicians. 

“Calculus and mechanics may be 
prime requisites,” Sievers said, “but 
the engineer cannot do anything un- 
less he knows how to work with peo 
ple, his boss, his associates and the 
people working under him.” 

Education has a partial responsibil- 
ity in developing this philosophy, Dr. 
Carl W. Condit, assistant professor of 
English and Humanities at Northwest- 
ern, told the group attending the one 
day session. 


Broader Training Urged 


“We know that specialization, as 
exact and thorough as it can be, is a 
necessity in the profession of engineer- 
ing,” Condit said, “Yet no good spe- 
cialist with the qualities of leadership 
in industry and technology will result 
from narrow specialized training.” 

If engineers want to broaden their 
backgrounds, they should take advan- 
tage of the courses, conferences and 
other classes offered by university ex- 
tension services, night schools and the 
like, Homer L. Gammill, division of 
university extension, at the University 
of Illinois, told the audience. 

Such education can supplement 
those things which did not fit into the 
formal curriculum before graduation, 
he pointed out. “The case for such 
education is based on the assumption 
that the engineer, like everyone else, 
finds himself in a fast changing indus- 
trial world where he is constantly in 
need of additional knowledge.” 

While an engineer may be aware 
of the need for keeping up with new 
development in his own field, “unless 
he supplements his specialty with 
other knowledge he may fail to meet 
the demands of satisfactory living,” 
Gammill asserted. 

In another discussion from the 
viewpoint of the profession, Don P. 
Reynolds, of the American Society for 
Civil Engineers, New York, noted that 
starting engineers and those at the 
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Another new development using 


B. F. Goodrich Chemical raw materials 





B. F. Goodrich Chemical Company 
does not make this cable. We supply 
the Geon materials for the jacket only. 





S. Army photograph showing 
Spiral-4 a at Pusan Airstrip, Korea. 


hinnion Cable is Strougor-Cornios Mow Talk! 


ust think, this cable used by the 

Signal Corps carries 12 two-way 
telephone conversations at the same 
time, compared to 4 messages in the 
World War II type! On top of that, 
it weighs Y% less, is % less in diameter, 
has better electrical properties and im- 
proved resistance to jolts, bangs and 
abrasion—largely due to its Geon 
jacket! 

And here’s where the taxpayer cheers. 
With all these improvements, it costs 
Ys less than the cable it replaces! 

Spiral-4 cable is protected by ar 
extruded jacket made of Geon vinyl 


materials which give it light weight, 
ease of handling in a// climates and 
its wonderful abrasion resistance. 


Credit thesemany advantages toGeon 
materials, which have helped make many 
products sales successes—and cut costs, 
too. Geon materials come in several 
forms—resin, plastic granules and liquid 
latex. They can be used for molding, 
coating, casting or dipping . . . are re- 
sistant to heat and cold, abrasion, oils, 
greases and most chemicals. 

For information about Geon mate- 
rials, and how they may help you im- 
prove or develop more saleable prod- 


ucts, please write Dept. GH-3, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 
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GEON RESINS e« GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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peak of the profession are being well 
compensated. However, he pointed 


° 8 / out, there are many extremely pro- 

an ar ize on ua ' ductive men in the middle brackets 
& who have become discouraged and 

embittered by failure of the recogni- 


tion of the compensation to keep pace 
with the relative value of their pro 


fessional efforts. Mf 











Insulators Act as 
Structural Parts 


DoweEL pins made of Kel-F (mono 
chlorotrifluoroethylene) hold a_ cop- 
per coil in place and serve as insu 
lators on a 40-ft television antenna 
recently erected by General Electric 


Save Valuable 


machine time 
with Stearns Brakes - 
designed for: 1. You SEE each operation 


of the brake through action 
of the indicator, this indica- 
tor provides for manual re- 
lease without removing 





brake housing. 
@ SAFER OPERATION — LONGER LIFE eee 
2. Brake torque setting is “oe ; , ee 
@ EFFECTIVE STOPPING AND HOLDING eusily accomplished by turn- ) at Electronics Park, Syracuse, N. 7 
ing single torque nut. Weather resistant and dimensionally 
OF MOTORS AND MACHINERY stable, the plastic dowels keep the coil 
ce cennen-spmrenmtent Ser it a precise distance from the support 
lining wear. A turn of a at a precise distance Ir 2 S 
@ LESS WEAR AND MAINTENANCE screwdriver on the wear ad- pole. The antenna is a new ultra-high- 
® EASY ADJUSTMENT justment stud. No need to frequency type that boosts effective 


m i . = ° 
pomewe hewinw, radiated power of television transmit- 


ters by 20 times. Plax Corp. of West 
Hartford, Conn. supplied the plastic. 
tsa is 


@ FASTER RELEASE 
@ SHORTER LENGTH 


@ ADAPTABILITY FOR FLOOR OR MO- 
TOR MOUNTING ...OR VERTICAL OR 
HORIZONTAL APPLICATIONS. 


Molding Problems In 





STANDARD Plastics Parts 
‘ FLOOR MOUNTING BRAKE 


SEVERAL PAPERS at the Ninth Annual 
National Technical Conference of the 
Society of Plastics Engineers, held in 
Boston, January 21 through 23, dis- 
cussed the basic principles of the 
molding process and the techniques 
required to produce moldings of op- 
timum quality. Summaries of several 
| GRAKE yapers are presented here: 
bed FOR HAZARDOUS LOCATIONS ee ae 

Techniques of Injection and Com- 
pression Molding of Polytrifluoro- 
chloroethylene, C. R. Giannotta, The 
M. W. Kellogg Co.—Since this poly- 
mer is a true thermoplastic, it can 
be molded in almost any injection 
642 South 28th Street, Milwaukee 46, Wisconsin press of current manufacture. There 


Stearns Magnetic Disc Brakes are available in 
standard or dust tight, waterproof enclosures, 
direct or through major motor manufacturers, 


Write today for complete specifications and 
literature. 
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pee Sylvania’s HaloLight, a frame of light around the 
A picture tube, incorporates Koppers “Evenglo” Poly- 
styrene with which opacity, color and diffusion of light can be 
more accurately controlled than with any other material com- 
monly used. Koppers formulation of “Evenglo” assures exact 
similarity of light characteristics in each piece, as well as the 
required stability and dielectric strength. 

The mask used in Sylvania’s HaloLight frame is Koppers 
Modified Polystyrene MC 305. Koppers Modified Polystyrenes 
combine high shock resistance and greater toughness with 
physical strength, smooth finish and the other desirable char- 
acteristics of regular polystyrene. 


Molder: Amos Molded Plastics, Edinburg, Indiana. 


This rear protective cap for the 
reverse end of the picture tube is 
made of Koppers Polystyrene 
MC 305, one of the Modified 
Polystyrenes with high resistance 
to shock and impact. It can be 
molded easily, quickly and eco- 
nomically to the close tolerances 
required in the finished product. 


Molder: Sylvania Electric Products 
Inc., Warren, Pa. 


Polystyrene! 


ERSATILITY and quality of performance, plus econ- 
a, in production, explain the rising popularity 
of Koppers Polystyrene with the designers and manu- 
facturers of television sets. Its performance in the ap- 
plications shown here has been highly satisfactory and 
forecasts a larger and more important role in the pro- 
duction of television sets in the future. 


There’s a type of Koppers Polystyrene for practically 
every product need. A letter of inquiry will quickly 
bring a Koppers representative with details about the 
Koppers Polystyrene that best fits your particular needs. 





e This front lens, made for Majestic Radio and Television, 
Division of the Wilcox-Gay Corp., is molded of Koppers 
crystal Polystyrene 31. Its combination of properties 

permits its use in a variety of large moldings. Crystal clarity, light 

weight and dimensional stability make it an economical material. 


Molder: Prolon Plastics, Division of Prophylactic Brush Co., Florence, Mass. 


These supports for 

a picture tube 

were molded for 
Zenith Radio Corporation. 
Ability to withstand the 
heat and weight of the 
tube were necessary re- 
quirements of the sup- 
ports. Koppers Polysty- 
rene satisfied these essen- 
tials at a low unit cost. 


Molder: Service Plastics, Inc., 
Chicago, Ill. 





= Koppers Plastics Make Many Products Better and Many Better Products Possible 







a) 
KOPPERS. 
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KOPPERS COMPANY, INC., Chemical Division, Dept. EM-33, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK + BOSTON - PHILADELPHIA 


MARCH 1953 


CHICAGO + DETROIT + LOS ANGELES 


301 








here’s how a 
LEDEX ROTARY SOLENOID 
operates... 


he magnetic pull moves the armature along the 
Solenoid axis. This action is efficiently converted into 
a@ rotary motion by means of ball bearings on inclined 
races. The inclined ball races are made to compensate 
for the magnetic pull increase as the Solenoid air gap 
closes, thereby providing substantially constant torque 
throughout the Solenoid stroke. The rotary snap-action 
power of the Ledex can be efficiently harnessed with a 
minimum of linkages, through the use of one or more 
standard features available on all models. 


here's why LEDEX 
ROTARY SOLENOIDS 
are dependable! 





As can. be seen from the exploded view, Ledex Rotary 
Solenoids are simply constructed with few moving parts. 
All parts are manufactured to exacting tolerances and are 
carefully inspected and assembled. 

The copper wire coil, the heart of the Solenoid, was 

developed especially for this product. It is wound by a 

precision winding process that puts a maximum amount 

of magnet: wire into available space . . . giving tre- 
mendous power to compact Ledex Rotary Solenoids. 


six basic LEDEX I ere 

ROTARY SOLENOIDS | Torque tb.-in.* % 5 10 25 50 

to choose from! % 1 2% 4% 
*45° stroke intermittent duty. 


Engineering data is available upon request. 
Write for descriptive literature today! 








123 WEBSTER STREET, DAYTON 2, OHIO 
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are several minor changes, however, 
that are recommended to produce a 
more efficient operation. Some _ of 
these changes are particularly impor- 
tant for this material because of the 
higher plasticizing temperature and 
the narrower ranges between plastici 
zation and degradation. 

Any part that is possible to mold 
can be compression molded using 
polytrifluorochloroethylene. The sim 
plest of these parts, such as flat sheets, 
gaskets and “O” rings, can be molded 
by using positive-type molds, or, in 
the case of flat sheets and gaskets, 
between thin metal plates or alumi- 
num foil with stops to give the cor- 
rect thickness. Such parts can be 
molded using either a high- or low- 
density molding powder and can be 
preformed to a desired shape, using 
standard preform equipment. Major 
points necessary for successful mold- 
ing of this material were summarized 
by Mr. Giannotta as follows: 
General 
1. Cleanliness of material, machine 

and working conditions to prevent 

the introduction of contaminating 
elements. 

2. Cycles should be uniform and well 
controlled. 

3. Stainless or chrome-plated steel! 
should be used on any metal sur- 
face in contact with the material. 

Injection Molding 

l. The injection cylinder design 

should provide thin cross sections 

of flowing resin for better heat con- 
ductivity and to avoid material 
degradation. 

Die temperature should be as high 

as possible, 300-350 F, commensu- 

rate with ability to remove parts 
from the mold. 

Temperature controllers should be 

of the proportioning type and ade- 

quately checked for accuracy. 

4. Sprues and runner should be kept 
free of grease and all other con 
taminants and reused immediately 

. Machine feed should be accurate 
and uniform. 

6. Injection pressures to 40,000 psi 

are desirable. 


4) 


Cw 


ul 


Compression Molding 

1. Molds should be heated to a tem 
perature of 500 F and _ cooled 
under pressure. 

2. Material should be thoroughly 
plasticized before cooling. 

3. Deep draw molds should be vented 
to prevent air entrapment. 

4. Part should be quick-quenched for 
greater clarity. 

The Basic Principles of the Injec- 
tion—Molding Process, G. E. Beyer 
and R. B. Dahl, The Dow Chemical 
Company—The controls available in 
injection-molding operations can be 
classified into two groups, one a set 
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Fishin’ for fun 
... at the lake 


Or fishin’ for ideas 
...in the shop 





...Monel Bead Chain can 
he a big help to you 







Take a look at this Monel Bead Chain tackle and you may 
strike a new idea to adapt when you are fishing for an answer 
to some kinky problem of your own; every bead is a swivel, to 
vive free swiveling, non-kinking action — and made of Monel 


to give strength, toughness. and freedom from rusting. 
ME AE SPEDE OGIO ES mn wae ee 


Although Monel can't be sold now for such fabrication as 
fishing tackle, Monel Bead Chain has hundreds of uses in in- 
dustry — from chain drives to light pulls — from door checks 
to retainers for losable parts. And you can count on Monel 
Bead Chain for long service life. Monel is strong and corrosion 
resistant and holds up under the toughest operating conditions. 

If you have a use for Monel Bead Chain you can get full 
information by writing to the Sales Department at the Bead 
Chain Manufacturing Co., 92 Mountain Grove Street, Bridge- 
port, Conn. They will be glad to furnish you with recom- 


mendations on using it and information on the availability of 


Monel Bead Chain. The International Nickel Company. Inc.. 
67 Wall Street. New York 5. N.Y. 


Inco Nickel Alloys 


MONEL®) « ‘'R’’® MONEL + ’’K’’® MONEL « “’KR’’® MONEL 
“S’"® MONEL + NICKEL » LOW CARBON NICKEL + DURANICKEL® + INCONEL® 
INCONEL “’X’’"® + INCONEL “W''® + INCOLOY® + NIMONICS® 
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Now here’s a good exam- 
you can use Monel Bead 
‘Course this is aboard a 


ple of how 
Chain.... 
ship — the 


Bead Chain is being used to retain a 


ship alarm hammer so that it doesn't get lost. But 
you probably work with small parts that can be 
secured the same way. And, remember, cor- 
rosive conditions aboard ship are not much 
worse than some industrial or seashore condi- 
tions — Monel is the best bet for both. 





\ simple, free-swinging conveyor. Perhaps your 
product or process could incorporate this over- 
head track movement. called “Traxrod.” De- 
veloped by Bridgeport Brass Co. it combines a 
hanging, swiveling, and forward or backward 
movement—on Monel Bead Chain hangers. Wear 
resistance as it rolls and swivels, plus freedom 
from sticky rust or corrosion made Monel the 
choice here. 


Here’s a common use 
that well illustrates 
how you can use Monel 
Bead Chain as a chain 
drive in a product or 
in the shop. Strong, 
tough Monel Bead 
Chain with sprockets 
gives an efficient, non- 
slip type of drive used 
in many industries 
today. 
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Easy-reading K-24 instruments 
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Give you switchboards that weren’t practical before 


One man at one of these new 
switchboards can handle a com- 
plete control room or industrial 
process. It’s a marvel of efficiency. 


Compactness is what makes these 
boards efficient. If they were too 
long and strung out, they would 
defeat their purpose. 


One important factor in keeping 
these boards compact is the excep- 
tionally good readability of the 
Westinghouse Full-View K-24 
instruments. See how this works: 


These instruments are readable 
from wide angles. They can be 
mounted high on the board—and 
are fully legible from underneath. 
Old-style instruments would be 
mounted lower and strung out 
horizontally, making for long 
unwieldy boards. 


Another factor: the operator can 
read Full-View K-24 instruments 
from much farther away. From one 
place “he covers more ground”. 
Result: a more compact, easy-to- 
handle layout. 


you can BE SURE...1¢ tS 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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When you need any kind of 
electrical measuring instruments— 
call in Westinghouse. And write 
now for Booklet B-4695, “Getting 
A Full Measure”. Westinghouse 
Electric Corporation, Box 868, 
Pittsburgh 30, Pa. J-40428 


Lo: 


AM 


674 


No shadows, no glare, no parallax 
interfere when you use the Full-View 
K-24 instruments. The climax of 65 
years of intensive study, they are a 
triumph of optical engineering. 












of primary controls which directly 
control the quality of the molding, 
and a set of secondary controls which 
either do not directly affect the quality 
of the molding or are predetermined 
by the settings of the primary con- 
trols, as shown in the following table: 


Primary Controls Secondary Controls 

Injection tempera- Mold closed time 
ture 

Mold open time 


Clamping force 


Injection pressure 
Plunger forward 
time 


| Mold temperature Plunger speed 


An analysis of the basic mechanisms 


| in the molding operations resuits in 


the following conclusions: 

The plastic temperature and _ pres- 
sure in the mold are the main quan- 
tities that control the quality of the 
injection-molded article. These two 
quantities are determined by some 


| complex arrangement of the primary 


ELECTRICAL 


control variables listed in the table. 
Therefore it would be of value to the 


| injection-molding machine operator to 


know and be able to control directly 
the pressure and temperature in the 
mold. Since this is not possible at 
present it is possible to analyze the 
various controls and mechanisms 
available to determine how these 
controls are related to the pressure 
and temperature in the mold. It can 
also be shown how the quality of the 
molded article is dependent upon the 
pressure and temperature in the 
mold. A more exact knowledge of 
what happens during the _ injection- 
molding cycle will aid the molder in 
solving many of his injection mold- 
ing problems. 

(This paper was the prize winning 
paper in the 1952 SPE Prize Paper 
Contest.) 


Engineering Design for Rubber- 
Phenolics, A. P. Landall, General 
Electric Company—In designing for 
rubber - phenolic materials, perhaps 
the first consideration is one of shrink- 


| age. The normal general-purpose ma- 


terial is generally considered to have 
a mold shrinkage for design purposes 
of 0.007 to 0.008 in. per in. The rub- 
ber-phenolics should be designed for 
0.009 to 0.010 in. per in. This differ- 
ence of 0.002 in. is exhibited across 
the board on all the rubber-phenolic 
family. This is a result rather of ex- 
perience which has been gained in the 
field over the last few years. This 
does not mean that the rubber-phe- 
nolics cannot be used in molds previ- 
ously designed for other materials; 
but rather that the tolerances would 
he broader. 

The tolerances that can be expected 
with the rubber-phenolics are 0.001 
in. greater than the conventional phe- 
nolics. These data have been borne 
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MMEDIATE SERVICE 
ILL SOLVE YOUR i 


NVENTORY 


PROBLEMS 


OTL haat Math ceo Sayre 
INSULATION S WIRES 


INCORPORATED 
® Guard Against Production Slowdowns caused 


by delayed factory shipments of insulation 





A COMPLETE LINE OF materials. IWI gives you fast delivery from 
ELECTRICAL INSULATING ample stocks. 
MATERIALS...READY 


® Keep Inventories At A Minimum by getting 
FOR DELIVERY! seldom-used items and small production lots 


; : f essential material ickl - 
stareliiacit Rieatiiateadate of essential materials quickly from your near 


Insulating Paper est IWI Warehouse. 

Varnished Tubing ; : 

Saturated Sleeving ® Only Nationally Advertised Quality Prod- 
Insulating Varnish ucts are sold by IWI. All are approved and 
Vulcanized Fibre used by leading electrical manufacturers. 
Phenolite 
i a ® Expert iia 

Built-up Mica Products ance on any problem in- 

Asbestos Insulation volving electrical insulat- 

Woven Glass Insulation ing materials is offered 


Pressure Sensitive Tape 
Cotton Tape 

Cotton Sleevin es ‘a PE 
Commutators Built To Specifications Field Service Represen- 
Teflon tatives. 

Silicone Resins 

Silicone Insulations 


without obligation by 
IWI’s staff of experienced 










TTT ne er 
INSULATION AND WIRES INCORPORATED 


3435 Chouteau Avenue « St. Louis 3, Missouri 


Write For The Address Of The Warehouse Nearest Your Plant 
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@ 1%, 3 and 5 lbs. ft. 
torque. 


@ For all standard AC 
and DC motor volt- 
ages. 

@ Dust-tight, water- 
proof and explosion- 


proof enclosures 
available. 


@ Floor or motor mount- 
ing. 


@ Continuous duty. 























FRACTIONAL 
HORSEPOWER 


DINGS 
MAGNETIC 
BRAKES 


SELF-ADJUSTING! 
LONGER-LASTING! 
COMPACT! 
RUGGED! 


Self-Adjusting for Wear. New Dings frac- 
tional horsepower magnetic brakes automati- 
cally compensate for wear, requiring no ad- 
justment for up to a million and a half stops. 


Adjustable for Torque. Although the brake 
automatically adjusts for wear, critical adjust- 
ment of torque can be made to secure precisely 
timed stops. 


High Thermal Ratings. The exceptionally high 
thermal ratings of Dings brakes make possible 
longer life and more stops per minute from a 
given size brake. 


Compact. Dings brakes are space savers. 


Rugged. Dings brake housings are cast iron, 
covers are cast aluminum. 


Save Mounting Time. Dings brakes do not 
have to be disassembled for mounting, saving 
from 10 to 30 minutes labor. 


Simple—Direct Acting. No solenoids nor lever 
linkages. All brakes are equipped with manual 
release. 


Write today for complete data on Dings 
fractional and integral horsepower brakes. 


DINGS BRAKES, INC. 


4713 W. Electric Ave., Milwaukee 46, Wis. 


A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. 
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out by many jobs in a variety of 
molding shops. However, we are deal- 
ing with a new material, and some of 
the older handling and molding tech- 
niques might have to be modified to 
obtain these results. 

General Electric has advised larger 
knock-out pins and as many as prac- 
tical in the design of molds for rub- 
ber-phenolics. Due to rubbery dis- 
charge, the chance for distortion is 
somewhat greater and therefore will 
require considerable design consid- 
eration in order to overcome this ob- 
jection. 

An allowance of % deg per side is 
advisable for draft. Undercuts and 
dead-end pockets should be particu- 
larly avoided for the successful mold- 
ing of the rubber-phenolic materials, 
due to the vulcanizing system used 
which is necessary to cure the rubber 
portion. The rubber-phenolic mate- 
rials are somewhat more gassey 
than their conventional counterparts. 
Bleeders at the parting line or flash 
vents are recommended; also flash 
vents along the knock-out pins, par- 
ticularly in sections where gas might 
be trapped. 

The surface of the mold is quite im- 
portant in the successful molding of 
rubber-phenolics. A good high-polish 
mold is recommended; it is advisable 
to chrome plate. If molded-in holes 
are to be considered, the pins making 
these holes should be polished by 
draw polishing rather than by any 
method which tends to leave scratches 
or marks at right angles to the axis 
of the pin, to avoid any possibility of 
binding during the ejection of the 
part. 

The effect of warpage can be mini- 
mized by following these precautions: 
Check pressure, reduce if possible. 
Check gates, relocate if indicated. 
Check closing speed, slow down. 
Check ejection. Relocate or enlarge 
knock-outs if indicated. Look for pos- 
sible binding or cocking action, Check 
cure, increase cure if necessary. 
Check cooling fixture, provide if nec- 
essary. The rubber-phenolics are rub- 
hery materials, particularly on dis- 
charge and, therefore, handling must 
be done with care. More warpage is 
caused by careless handling than by 
any other single season. 

Rubber-phenolic materials can be 
molded in any conventional-type 
mold. In compression molding, it is 
advisable to stick to the positive or 
semipositive type molds in order to 
obtain as much back pressure as pos- 
sible. The design of transfer molds 
should follow conventioral — lines; 
however, the runner and gate design 


should be carefully located to insure 
even filling of the cavity. Minimum 
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... More than 50% of our 


employees are on the 


Payroll Savings Plan...” 


PAUL W. JOHNSTON 


President, Erie Railroad 


“We on the Erie Railroad are extremely proud that 50% of our employees 
are on the Payroll Savings Plan for U.S. Defense Bonds. These thousands 
of employees are regularly providing for their own future security and at 
the same time contributing to the strength of our national defense. The 


American habit of thrift and regular purchase of U.S. Defense Bonds 
Shares in America are evidences of good, sound citizenship.” 


Good, sound citizenship .. . the American habit of 
thrift... a belief that a strong America is a secure 
America... a management that makes the Payroll 
Savings Plan available to all its employees—these are 
the reasons why more than 50% of Erie Railroad em- 
ployees are enrolled in the Payroll Savings Plan. 


For the same four reasons, more than 7.500.000 em- 
ployed men and women in thousands of other com- 
panies are active members of the Payroll Savings Plan 
—their take-home savings in the form of U.S. Defense 
Bonds total more than $150,000,000 per month. 


Is your company in the “more than 50% participa- 
tion” group? If it isn’t, please bring this page to the 
attention of your top executive. Point out to him— 


The United States Government does not pay for this advertisement. It is donated by this publica- 
tion in cooperation with the Advertising Council and the Magazine Publishers 


electrical Manufacturing 


Two Simple Steps to a 
Successful Payroll Savings Plan 


1. Phone, wire or write to Savings Bond Division, 
U.S. Treasury Department, Suite 700, Washington 
Building, Washington, D. C. 

2. Your State Director, Savings Bond Division, will 
show your company how to conduct a simple 
person-to-person canvass that will put a Payroll 
Savings Application Blank in the hands of every 
employee. 

That is all management has to do. Your employees will 
do the rest. They, like the employees of the Erie Rail- 
road, want to provide for their personal security and 


at the same time do their part in helping to keep 
America strong. 


of America, 
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Whatever your requirements 
in sheet, plate and alloy fabrica- 
tion, Kirk & Blum can produce 
for you economically and 
quickly. 


Complete facilities to 1” capac- 
ity for square and rotary shear- 
ing, braking, forming, rolling, 
punching, riveting, welding, 
grinding, drilling, and finishing 
sheets and light plates and struc- 
turals. For complete details, write 
for literature on fabrication facil- 
ities and experience or send 
prints to: 


THE KIRK & BLUM MANUFACTURING CO. 


3122 Forrer Street Cincinnati 9, Ohio 


Write for NEW BULLETIN 


This 40 page comprehensive booklet shows typi- 
cal examples of Kirk & Blum fabrication, com- 
plete facilities of plant and equipment for jobs 
ranging from one unit to thousands. 


LL LULL 


METAL FABRICATION 


















Tanks 


Spare Parts 
Boxes 


Panel Boards 


Machine Bases, 
Pedestals 
and Frames 


Hoppers 


Electrical 
Enclosures 


Guards 
Rolled Stee} 
Rings 

Racks @Pans 
Stampings 
Louvre Panels 
Cabinets 


temperature of 300 F and a maxi- 
mum of 350 F is suggested for mold- 
ing temperature. The best operating 
range would be 310-330 F. A uni- 
form slow rate of transfer into the 
cavity at minimum pressure would be 
considered ideal for transfer molding. 
This would permit a ready escape of 
gas and would tend to minimize the 
packing effect. Slow closing is also 
recommended on compression mold- 
ing, and certainly gassing or breath- 
ing is advisable wherever the design 
of the part indicates. Preheating, as 
in the standard phenolics, helps to 
reduce the cure time. Optimum pre- 
form temperature is in the neighbor- 
hood of 280 F. 

Note: An extensive discussion of 
rubber-phenolic materials appears in 
“Wider Design Opportunities with 
the New Phenolics” by Alex. E. Javitz, 
a 24-page reprint of a three-part ar- 
ticle from ELECTRICAL MANUFACTUR- 
NG. Copies of the reprint are available 
at 75 cents each, on orders with 
remittance (including 3 per cent sales 
tax for New York City deliveries), 
from J. A. Campbell, Director of 
Reader Service, The Gage Publishing 
Company, 1250 Sixth Ave., New 
York 20. n00 


Magnesium Castings by 
Shell Molding Process 


MAGNESIUM CASTINGS can now 
made by the shell molding process as 
the result of a Government research 
project described in an Army research 
report now available from the Office 
of Technical Services, U. S. Depart- 
ment of Commerce. Shell molding is 
the new process for producing metal 
castings which uses molds of sand 
grains bonded with plastics rather 
than clay.* This process is well 
adapted for mechanization and _pro- 
duces castings of accurate dimensions 
and smooth surface finish, It is called 
shell molding because the molds are 
thin walled. 

Due to its high chemical activity, 
molten magnesium reacts with oxygen, 
moisture and sand. Hence, the shell- 
molding process could not be used 
with magnesium until suitable “inhibi- 
tors” were developed which keep the 
molten magnesium from _ reacting 
chemically with air and with the shell 
mold. 

Scientists working for the Army 
Ordnance Corps therefore investigated 
the use of various materials as inhibi- 
tors. Their report, entitled, “The Ap- 
plication of Shell Molding to the Pro- 
duction of Magnesium Castings,” 
concludes that magnesium alloys can 


*See “Designing for Shell-Molded 
ELectricaL MANUFACTURING, 
119. 
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Castings,’’ in 
September 1952, page 
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Mighty Midget THERMOSWITCH” Unit 
bosses temperature in tight spots 
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J 1. THE HEAT’S ON in this box making machine — heat-sealing 2. SHOULD OVERHEAT OCCUR in this transport plane’s cabin 
box corners. Speed of boxes passing through determines de- heater the Fenwal Midget THERMOSWITCH Thermostat 
| sired temperature. Four Fenwal Midget THERMOSWITCH would detect it instantly and positively. It snuggles into a 
| units control the four heaters precisely — yet must do their tiny space — the heating system’s fuel accessories box; meas- 
| work in very tiny space. Only Fenwal Midgets could do it! ures only 4” diameter by 3!” but does its job like a Marine. 
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ell 3. THE SHELL TELLS ALL on a Fenwal THERMOSWITCH be- 4. FOR FREE BULLETIN on Fenwal Midget THERMOSWITCH 
cause the shell itself is the heat-sensitive element. It expands units just write. It gives detailed information and engineer- 
or contracts instantly when a temperature change occurs, ing specifications on this new versatile THERMOSWITCH 
my opening or closing electrical contacts. It is rugged, resistant unit for use in confined spaces. Fenwal engineers are glad 
ted to corrosion and vibration, compact and always dependable. to assist on your application problems. Write Fenwal, 
ibi- This is why they are in use on so many control and safety Incorporated, 13 Pleasant St., Ashland, Mass. 
Ap- devices. 
TO- ° 
a | THERMOSWITCH 
” in Electric Temperature Control and Detection Devices 
saul SENSITIVE... but only to heat 
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be cast successfully in shell molds, 


LITTLE LAM PS HELP and indicates which materials proved 
to be the best inhibitors. The scientists 
PICK UP SALES! also investigated the best plastic ma- 
® terials and mixing procedures to use 
to produce molds which were most 
easily removable from the finished 
casting. Their report includes findings 
and recommendations on this phase 
of shell mold casting of magnesium. 
Included is a description of a prac- 
tical application of the principles they 
evolved for shell molding magnesium 
and a discussion of the metallurgical 
properties of the resulting castings. To 
obtain a copy, ask for PB 111049, The 
Application of Shell Molding to the 
Production of Magnesium Castings 
Mimeo $0.75. Orders should be ad- 
dressed to the Office of Technical 
Services, U. S. Department of Com- 
merce, Washington 25, D. C., ac- 
companied by check or money order 
payable to the Treasurer of the United 
States. no Oo 


Package Strapping 


This vacuum cleaner is easier to sell because it’s easier to use. Chances are 


Machine 
a spot of light can add extra sales appeal to your products, too. Small G-E 
lamps, filament or neon glow, add safety, convenience and beauty . . . make Operates on air under electrical 
your products stand out from the rest at little additional cost. For more control to compress and 


information, write Lamp Division, General Electric Company, Dept. strap packages 


166-EM-3, Cleveland 12, Ohio. 


- —— DEsIGNED primarily to reduce material 
handling when preparing cases of 
textiles for shipping or storage, this 
new machine developed by Acme 

























os 9) 
2) is Steel Products Div., Acme Steel Co.., 
" ZS @ 
= 
" 2 -. 
POWERFUL .. . ri OREME| 
COMPACT... Il 


BUILT TO LAST... 
LOW IN COST... 


Dremel Moto-Screwdrivers 
are small, yet rugged... . 
precision-built for long, 
trouble-free service. Be- 
cause they are so com- 
pact, they are ideal for 
small _ parts assembly 
work, especially suitable 
for female operators. 
Many users report savings 
which pay for the tools 
the very first day in use! 
Ask your Dealer for de- 
tails, or write for free 
data sheet without obli- 
gation 


Compressing and strapping machine 
features air operation and electrical 
control. The top platen is moveable, 
but the bottom platen is stationary at 
a height that allows it to be a part of 





MODEL SD-1 
For screws 0 to 4 
MODEL SD-2 

(Above) for screws 4 to 8 


Light Weight, Compactness, Fast Operation make 


standard roller conveyor systems. 


nant a — tool ~ small screw users. Chicago 8, Ill., moderately com- 
ey occupy little bench space, are held at a comfortable CR Ra s aco ai 
right-angle to the work, and drive free-running screws and presses a package and simultaneously 
nuts more than 5 times faster than by hand. Take ad- applies up to three steel straps. The 
vantage of these savings now! hi caus bl 
macnine eatures a movabDie uppeT 
DREMEL MANUFACTURING CO. ; PI 
2440 EIGHTEENTH STREET © RACINE, WISCONSIN platen with controlled compression, 
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The U.S. Steel Supply team that gives you 


personalized service 


He specializes in solving 
your technical troubles! 





Nee 
— 
’ 


Ada 


CREDIT MANAGER 


belt Tew 


be product specialist is qualified to give you expert 


advice on the selection of steel for a particular pur- at his finger tips is the latest information about gov- 
pose, and on the choice of tools, equipment and ma- ernment restrictions, expected availabilities of special 
chinery that can frequently speed up your production. grades of steel, and similar subjects. 
He can interpret and develop specifications to fit your You can put a product specialist’s talent to work on 
needs, and he can advise on the methods of handling your problem through your U.S. Steel Supply sales- 
the various kinds of steel and steel products during man. Your salesman is the “‘quarterback”’ of the U. S. 
your production operations. Often he can save you Steel Supply team of experts. When he knows your 
time or money, or help you meet a delivery date by needs, he will put the right man or combination of 
suggesting alternate materials for your product. And men to work to satisfy them quickly. 


YOUR “ONE CALL” SOURCE OF STEEL SERVICE 


U.S. STEEL SUPPLY 


UNITED STATES STEEL SUPPLY DIVISION, UNITED STATES STEEL CORPORATION 
HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. WAREHOUSES AND SALES OFFICES: 


BALTIMORE + BOSTON - CHICAGO - CLEVELAND - HOUSTON -+ LOS ANGELES + MILWAUKEE ~- MOLINE, ILL. 
NEWARK + PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) + SAN FRANCISCO - SEATTLE 


Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA + PHOENIX + ROCKFORD, ILL. - SALT LAKE CITY + SOUTH BEND - TOLEDO 
TULSA * YOUNGSTOWN 
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anti-corrosive metal products co., inc. 


castleton-on-hudson, new york 
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Inthe FLECTRONICS 
industry, buyers have learned to 
depend on ANTI-CORROSIVE for 
fast, dependable service on all 
types of stainless steel fasten- 
ings. Draw on our IN STOCK in- 
ventory of more than 7,000 items 
and sizes and a production capac- 
ity geared to produce precision 
fastenings in large or small 
quantities, from huge 7” hexa- 
gon head bolts to tiny #0-80 ma- 
chine screw nuts. 


Write for Catalog 53G today. 


and the ability to control the tension 














on each of the straps applied to the 
case. 

The Model F-3 strapping machine 
is Operated by one man at a push- 
button control board mounted on the 
unit. The control circuit is 110-volt 
a-c, and governs five machine opera- 
tions: (1) raising the upper platen for 
case clearance, (2) feeding the steel 
strap to the required length, (3) low- 
ering the platen to compress the 
package, (4) tensioning the individual 
straps and (5) sealing the strap. 

Compressed air at 50 psi provides 
the power for the operations which 
are coordinated with limit switch con 
trol of solenoid air valves. Air gages, 
located in view of the operator's posi- 
tion, permit constant checking of 
performance. 

The lower platen is just 8 in. above 
floor level so that the machine can be 
inserted in a roller conveyor line to 
reduce handling time. The upper 
platen is designed to fully cover the 
top of the case to insure uniform com- 
pression of the case. Because of this 
feature, the package maintains a 
square form for ease in stacking. 

The machine applies up to three 
straps at 15-in. intervals. It accom- 
modates cases not larger than 50-in. 
wide or 53-in. high (uncompressed). 


t [ LJ 


Temperature Limits 


(Continued from page 119) 


5. The embedded-detector method 
is suitable for interior measure- 
ments at designated locations as 
specified in the standards for cer- 


REPRINT AVAILABLE: — Both 
parts of this article are being com- 
bined in one 12-page reprint. Sin- 
gle copies are obtainable without 
charge, while the supply lasts, 
through Reader Inquiry Facility on 
page 227 by checking item No. 117 
on one of the postcards. Or single 
copies will be supplied free on let- 
terhead request addressed to John 
A. Campbell, Director of Reader 
Service, The Gage Publishing 
Company, 1250 Sixth Avenue, New 
York 20. 

Additional copies are obtainable 
at established prices depending on 
quantity, on orders accompanied 
by remittance, 5 to 9, 40 cents 
each; 10 to 24, 35 cents each; 25 
or more, 30 cents each. Prices on 
larger quantities on request. Orders 
must be accompanied by remit- 
tance, including 3 per cent sales 
tax for New York City deliveries. 
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: | try JOY: 


better electrical connections 





LJ 








~ There’s only one accurate way to measure value. . . and that’s 
by the old-fashioned yardstick of performance. The best isn’t 
always the highest priced, nor is the least expensive the cheap- 
est. Electrical connectors are no exception . . . however the cZi>- 
aed plugs and receptacles JOY has developed for industry are 
hod exceptional values in long range trouble-free performance. X 
si Molded as one-piece Neoprene jacketed units they can’t aoe 
are crack or become out-of-shape when dropped — won’t get 0 Se 
5 as mushy when smeared with grease or oil — and are absolutely 4o—q 
cer- watertight. When connected, mating beads or lips (5) shield SG : 
contacts from dust or metallic particles in the air. ‘ 
Why be satisfied with less . . . when the best actually costs 
less in the long run? Only JOY electrical connectors provide Ge 
th all these advantages: 5 
n- 
n- (1) Re-inforced cable-to-connector junctions OVE 100 TOROS GF EMOINEREINS LenSESE REE 
ut bs . . . 
: (2) Tough wear resistant Neoprene jacketing Fensesininiaieniapilbinoniaits 
x (3) Low resistant — wear compensating contacts copy of Bulletin MCr08. It con- 
"7 tains sixteen pages of illustrations 
17 (4)... . and the famous JOY waterseal nd tihiaiaamed aes 
fle most popular plugs and receptacles. 
et- 
hn 
_ MORE THAN 100 YEARS ENGINEERING LEADERSHIP ME 1538 
ew ; 
ple > JOY MANUFACTURING COMPANY 
4 HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 
a * to IN CANADA JOY MANUFACTURING COMPANY (CANADA) LTD. GALT. ONTARIO 
1eC 
nts 
25 
on 
lers 
nit- 
iles 
ies. 
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MULTIPLE ASSEMBLIES 


tain kinds of equipment, such as 
large rotating machines. 


FOR SMALL PARTS BELONG TO 
HORSE-AND-BUGGY DAYS 


GRIES 
DIE CASTINGS 


GIVE YOU TINY 
PARTS LIKE THESE 
COMPEETE 


IN ONE 


I—6 Limiting Insulation Temperature 
(“Hottest-Spot” Temperatures) 





From the results of experience with 
equipment in service and of labora- 
tory tests on various insulating mate- 
rials, limiting insulation temperatures 
(called “hottest-spot” temperatures) 
have been assigned. They are of pri- 
mary importance and useful as a point 
of reference or “benchmark” (when 
considered with other factors relating 
to particular applications) in selecting 
the practical values of observable tem- 
perature rise that are included in 
specific standards for rating and test- 
ing. They are not employed in such 
standards or in commercial transac- 
tions because they are not directly 
measurable in the ordinary course of 
testing or operation of electric ma- 





OPERATION 


Compare GRC small die castings with assemblies 
produced by other methods. GRC completely finished 


chines. 
The values of “hottest-spot” tem- 
peratures established for this purpose 


parts save you time, labor, money. Cast in one 


high-speed operation, they open broad opportuni- are as follows: 















ties for your new designs. Fast delivery on 100,000 é a ~~ — For Class O material... .. 90 C 
oe or bai oe anal For Class A material. ...105 C 
_ Yace ‘ >ra< 9 ’ 
America’s Z For Class B mate rial. .. +130 C 
Write today for bulletin and samples. Send prints for quotations. Sead orate < For Class H material. ...200 C 
“rae For Class C material 

Castings No limit selected 

maliness Unlimited eh Ase Rese : = ss 

Manufacturers of Small Castings Exclusively - ae The life at the limiting te mpé rature 

108 Willow Ave., New York 54 @ MOtt Haven 5-7400 Max. Loth. : 1%, in. for any one class of insulation may 


aed Peat vary widely according to the quality 
of the material used, the thoroughness 
with which it is constructed, the ef- 
fectiveness of the physical support 
for or constraint of the insulation, the 
kind of service to which it is applied 
and the physical forces tending to dis- 
rupt it in service. For example, in 
large equipment, mechanical failure 
may be induced by thermal expan- 
sion stresses that occur at tempera- 
tures well below the normal limits 
for the class of insulation used. 
While experience indicates that 
pear in coming issues . . . a discussion of problems undue deterioration of insulating 
of High Speed Cooling of Electronic Devices .. . an or will occur i they _ nous 
or long periods at temperatures high- 
interpretation of Ford’s thinking on “Fail-safe” Con- er than the “hottest spot” values 
given above, it may be economical to 
allow somewhat higher temperatures 
for short periods of time, or for equip- 
ment for which only a short service 
life is required. On the other hand, 
considerably lower temperatures may 
be desirable, for reasons of efficiency, 
greater reliability, extra long service 
life or to provide a safety margin in 
expectation of occasional overloads. 


Y, uture . rie a 


@ Among the feature articles scheduled to ap- 


trol Circuits for machine tools . . . evaluation of 
Fuse Protection for Electronic Circuits . . . discussion 
of duty-cycle applications of Induction Motors 

factors that make for design economy with Ball Bear- 


ings .. . case history discussion of Monitoring Systems 


for the “Automatic Factory” . . . also the design story 


behind the development of a line of Ultra-Sonic Emul- 1-7 Ambient Temperature 


sifying Equipment. Ambient temperature as_ herein 
used is the temperature of the me- 
dium used for cooling, either directly 
or indirectly, and is to be subtracted 
from the measured temperature of the 
machine to determine the tempera- 
ture rise under specified test condi- 
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ABBOTT th BALL 
with the ARMORED HEART! 


Quality is more than 
“skin deep” in Abbott Balls. 





Cold forged from special 
carbon steel wire, every | 
e Abbott Ball is DEEP 
— HARDENED to provide a 
thick armored shell for the soft, resilient heart of 
the ball. This makes Abbott Balls crush resistant and 
more efficient under high load factors. 


Every Abbott Ball is TEMPERED to insure scientific 
control of the steel grain structure within the ball. 
Tempering adds stability and shock resistance—relieves 
stresses—prevents sphericity and size distortion. 





For shock resistance and efficient performance PLUS 
uniformity in size . . . Specify ABBOTT—the BALL 
with the Armored Heart! 


THE ABBOTT 


BALL COMPANY 
60 RAILROAD PLACE 
HARTFORD 10, CONN., U.S.A. 















MANUFACTURERS OF: 
SRIR JAN-C-76 


Radio and instrument wire 
Co-axial cable 
Nylon and polyethelene wire 


Communication and 
Telephone wire 

Shielded and braided wires 
Twin lead 

AC molded line cords 


ITV male and female connectors 
Hook-up wire 


Quality Assurance 
For Your Product 


a 
beteic Mire & (ables (ox 


NEW JERSEY 


ctor 


CLIFTON, 


MARCH 1953 















Whatever sort of chassis, panel or 
frame may be the structure for your 
circuit designs, you can order North 
Relays equipped with suitable mount- 
ings. This includes any standard plug- 
in bases, with or without locking studs; 
AN or other screw-collar type con- 
nectors; single or double headers; 
solder terminals; strip-mounted relays 
with jack-in connectors. These may be 
furnished with or without hermetically 
sealed closures or removable dust 
covers. 

For any standard type of base or 
plug, simply specify by manufacturer's 
standard designation. For special 
mountings, consult North engineers on 
details of design and delivery. 


Standard self-aligning octal 
plug-in bases. 


AN connectors or other standard 
collar-locking terminal bases. 
w 


a 
Snap-switch relays with optional octal 
plug-in base or with taps for frame or 
panel mounting. 







a Miniature type multi-pin plug-in bases, 
with or without locking studs. 
Optional; taps for frame or panel 
mounting. 


Telephone type relays with octal plug-in or with 
taps for frame or panel mounting. Removable 
dust cover. 





Ask for complete NORTH RELAY CATALOG 






Originators of ALL RELAY 
Systems of Automatic Switching 


523 South Market Street, Galion, Ohio, U.S.A. 
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CHACE 


LES 
Maa LL 


health 


OVENS 


The Con-Wate, 
manufactured by the Blue M Electric Company is a 
mechanical convection oven which automatically prevents 
air anemia by providing constant air weight circulation 
at temperatures up to 550°F. The constant efficiency of 
the Con-Wate minimizes test chamber temperature strati- 
fication permitting greater specimen test uniformity and 
longer life of the heater elements. The damper which 
controls the air flow to the test chamber is actuated by 
Chace Thermostatic Bimetal. 

The Con-Wate damper assembly consists of a curved 
bimetal element attached to a shaft which passes through 
the oven wall. Normally, the bimetal element is curved 
when the oven is not operating; when the oven is turned 
on, the bimetal damper automatically opens as the tem- 
perature rises, thus allowing the blower to deliver more 
C.F.M. A damper adjustment lever fixed to a friction plate 
permits the operator to adjust the potential air flow to 
any desired reduced volume necessary for testing light 
materials in the oven chamber. 

If the actuating element for your new control device 
is thermostatic bimetal, Chace is equipped and qualified 
to. fabricate it, ready for assembly. Our 29 types of 
thermostatic bimetal are available in strips, coils, random 
long lengths and welded or brazed sub-assemblies. Con- 
sult our application engineers—recognized authorities on 
temperature responsive devices—or write for a copy of our 
32-page booklet, “Successful Applications of Chace Thermo- 
static Bimetal,” containing condensed engineering data. 


W. M. CHACE CO. 


NEV Teel VOT oT VOI 


ee eee cee ee 









Product of the 
Biue M Electric Co. 
Chicago, IIlinois 





CON-WATE 
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tions. It is defined for particular cases 
in the following paragraphs: 

For self-ventilated equipment (was 
apparatus) the ambient temperature is 
the average temperature of the air in 
the immediate neighborhood of the 
equipment. For air- or gas-cooled 
equipment with forced ventilation or 
secondary water cooling, the ambient 
temperature is taken as that of the 
ingoing air or cooling gas. 

For equipment with oil or other 
liquid immersion of the heated parts 
where water cooling is employed, the 
ambient temperature is taken as that 
of the ingoing cooling water. 

For equipment buried in the earth, 
the ambient temperature is the tem- 
perature of the earth at a nearby loca- 
tion at the same level sufficiently re- 
mote as not to be substantially in- 
creased by the heat dissipated. 

For self-ventilated enclosed equip- 
ment considered as a complete unit, 
the ambient temperature is the aver- 
age temperature of the air outside 
the enclosure in the immediate neigh- 
borhood of the equipment. 


I—8 Limiting Ambient Temperature 


For purposes of assigning a rating, 
40 C is chosen as the limiting ambient 
temperature of cooling air or other 
gas. Experience indicates that ambient 
air temperatures at locations where 
electric equipment is operated in the 
United States rarely exceed 40 C. 
The average outdoor air temperature 
is usually 5 to 10 C lower than the 
maximum during any twenty-four 
hour period. Where water cooling is 
employed, and the water temperature 
is considered as the ambient on which 
the temperature rise is based, 25 C is 
chosen as the normal value of the 
temperature of the ingoing cooling 
water. The rating of equipment asso- 
ciated with a given temperature rise 
is not dependent upon the tempera- 
ture of the cooling medium. 


1—9 Limiting Values of Insulation 
Temperature Rise 


The limiting values of “hottest- 
spot” temperature rise of the insula- 
tion are obtained by subtracting the 
40 C value of limiting ambient tem- 
perature from the limiting “hottest- 
spot” temperature. The values of “hot- 
test-spot” temperature rise so ob- 
tained are: 


For Class O material.....50 C 
For Class A material..... 65 C 
For Class B material..... 90 © 


For Class H material... .160 C 
For Class C material 
No limit selected 
1—10 “Hottest-Spot” Allowances 
The limiting values of insulation 


temperature rise established in para- 
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&, " SOL-REX 
ex} 


Miniature Incandescent Lamps 
» for all purposes 


\ 


\ 


® 


We invite your attention to our type 327 lamp 
illustrated at the extreme left. Designed particu- 
larly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent lamps 
which must meet particular requirements of per- 
formance, life or operating conditions has been 
our specialty for the past 40 years. 


If you have a lamp problem, write or telephone us. 
We will be glad to help you. 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE, LONG ISLAND CITY 1, N. Y. 


For the Right Voltage 
in the Right Place 


TRANSFORMERS 


Ferranti Transformers are manufactured in a wide range of 
styles and sizes to meet your control and power problems... 
carefully engineered and painstakingly produced for sound 
and dependable operation. Submit your requirements for our 
engineering service and prompt quotations. 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza e New York 20, N. Y. 
NORMAL OR HIGH REACTANCE TYPES 
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Agitator and Heater . 
\ 


Used to control two heating 
circuits, or to operate a mo- 
tor when such operation is 
required in combination 
with a heater or commercial 
laundry dryer, etc. where it 
shuts off current to heating 


element and turns on signal 
light. 


When thermostat calls for 
heat, high heat element au- 
tomatically cuts in and 
holds until set temperature 
is reached. Main contacts 
are then broken automati- 
cally and low, or holding, 
element is cut in to function 
until drop in temperature 
again calls for heat. Maxi- 
mum temperature range 
550°F. Write for full infor- 
mation. 


Koledtshow 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY * YOUNGWOOD, PENNSYLVANIA 


Robertshaw move F-] 


Single Pole, Double Throw 
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graph 1—9 are not directly applicable 
for use as standards for rating or test- 
ing because the “observable” tempera- 
ture rise, that is, the temperature rise 
which is directly measurable in prac- 
tical tests, is less than the “hottest- 
spot” temperature rise by an amount 
which may be widely different for 
equipment of various types and sizes. 
Factors which cause the observable 
temperature rise to be different are: 


|. Inaccessibility of the hottest spot. 
2. Non-uniformity of cooling. 
3. Thickness and kind of insulation. 


1. Form of winding. 


5. Rate of heat flow. 


oo 


3. Relative locations of heat genera- 
tion and dissipation. 


The time lag of the thermometer. 
thermocouple or embedded-detector 
temperature behind the actual copper 
temperature is also an important fac- 
tor under varving load conditions. 

Experience and reasoning indicate 
that for anv given 
bedded detector, 


machine, a em- 
properly — placed, 
should give the highest temperature. 
Thermometers, as usually placed on 
the cooler and more accessible parts, 
will normally give the lowest tempera- 
ture. The resistance method measures 
the average temperature of the wind- 
ing, which should be lower than the 
temperature obtained by a_ well- 
placed embedded temperature  de- 
tector. The values obtained by the 
resistance method in comparison with 
those obtained by the thermometer 
method will depend on the distribu- 
tion of temperature in the winding 
and the location of the thermometer 
or thermocouple. 

In view of these variable factors, 
no single value of the “hottest-spot” 
allowance, or difference by which the 
observable temperature rise is lowe1 
than the “hottest-spot” temperature 
rise, will apply exactly to those dif- 
ferent types or 
Therefore, it is 
those 


sizes Or equipment. 
recommended _ that 
responsible for the standard 
covering each specific type of appa- 
ratus select the “hottest-spot” allow 
ance most appropriate for their con- 
ditions, and for this value determine 
the observable temperature rise. For 
example, the standards for several 
specific lines of equipment have taken 
the “hottest-spot” allowance with the 
thermometer method of measurement 
to be 15 C for Class O and Class A 
materials, 20 C for Class B, and 40 C 
for Class H_ materials, while with the 
resistance or embedded detector 
method this allowance has been taken 
to be 5 C tor Class O and Class A 
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X SERIES 





ce lt TELEPHONE RECORDER . K SERIES 


WRITE FOR 
PRICE FOLDER 
CPL-6 





TELEVISION 


The high quality audio connectors shown 
above are available from all Cannon Fran- 
chised Distributors. In their great variety of 


sizes, shapes and contact arrangements there See Cannon Electric 
is no problem or technical requirement in the Booth # 2-512 Radio 
radio, sound, TV or related fields that cannot Engineering Show, 
be met. Cannon plugs are standard on leading March 23 to 26 


makes of audio equipment and microphones. Grand Central Palace, 


CANNON ELECTRIC re 


Since 1915 


te i) 
ELECTRIC 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept. C-118, P.O. Box 75, Lincoln Heights Station, Los Angeles 
31, California. 
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materials; 10 C for Class B, and 
20 C for Class H materials. However, 
different values of these “hottest-spot” 
allowances have been used for par- 
ticular standards, and it is expected 
in the future that still greater varia- 
tions will be recognized, particularly 
for the higher temperature insulations, 
such as Class H. It is not the intention 
to recommend the use of the above 
values in the preparation of any stand- 
ard where there is evidence that some 
other values would be more appro- 
priate. 


1—11 Limiting Observable Tempera- 
ture Rises 


The first step in selecting a limit of 
observable temperature rise for use in 
a particular standard is to determine 
the method or methods of tempera- 
ture determination which are most 
suitable. It is desirable, where prac- 
ticable, to standardize on one method 
only for each particular application 
so that measurements for similar 
pieces of equipment will be directly 
comparable. 

Values of limiting observable tem- 
perature rise are obtained by subtract- 
ing the “hottest-spot” allowance de- 
termined upon for the particular 
standard from the values of “hottest- 
spot” temperature rise in paragraph 
1—9. 

The selection of a suitable observ- 
able temperature rise to use in a 
standard for rating or testing a par- 
ticular type of equipment also de- 
pends largely on practical experience 
obtained in the application and _ vari- 
ous considerations mentioned in para- 
graphs 1—6 and 1—10. Different values 
of temperature rise will be appropri- 
ate for different types of equipment 
using the same class of insulation. 
For example, in the case of small low 
voltage control coils, considerably 
higher temperature rises are recog- 
nized than for insulated conductors 
generally with the same class of in- 
sulation. Also, low-voltage, firmly con- 
tained mica flake insulated coils have 
been found suitable in service at 
materially higher temperatures than 
would be suitable for large high- 
voltage coils. Further, Class B insula- 
tion used in dry-type transformers en- 
closed in a nitrogen atmosphere have 
been found to withstand much higher 
temperatures than they do in air. 

In selecting the final value of tem- 
perature rise for a particular type of 
equipment and service, it is important 
to recognize the need for uniformity 
and simplicity among the various 
standards. As few different values of 
temperature rise and methods of 
measurement should be adopted as 
practical. 

Finally, therefore, it is recom- 
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@ Small space factor ® High dielectric 


® Unaffected by chemicals ® Excellent flexibility and 
or corrosive atmosphere abrasion resistance 


® Capable of withstanding ® Sizes: 10 through 50 
250° centigrade A.W.G. 








Send for NEW Warren Wire Specification 1001 


WARREN WIRE COMPANY 


POWNAL, VERMONT 


Producers of Nylon, Plain Enamel and Served Magnet Wire, Tinned and Bare 
Copper Wire. 


*Du Pont trademark for Polytetrafluoroethylene Enamel 


LTTE. 
me y eet 
ame aa ae 
Cerne 
CYCLE TIMER 


Vulcan Ring Heaters 


The same standard construction as 
Vulcan cartridge and strip heaters. 
Coil is of highest grade resistance 
wire and is supported in and insulated 
from sheath by refractories of proven 
quality. 


Easily installed by clamping 
against the surface of hot 
plates, pots, defrosters, vul- 
canizers, moulds, dies, water 
heaters, etc. 


ideal for 
Rust-resisting sheath Hundreds of 


for temperatures to 


750° F. Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed to 

eer i ion for electrical display signs, indus- 
i th for t : accurately time any operation fc signs, 

ine 00° _ a trial furnaces, electrical appliances, laundry equipment, dry 

6 standard sizes cleaning machinery . . . may be set for on and off periods 

Special sizes available. with as many circuits as desired. Can be furnished without 

synchronous motor for elevator control, limit switch and similar 


VULCAN ELECTRICAL COMPANY operations. Available now! 
DANVERS 2, MASS. 


For information on volts, cycles and circuits as well as prices— 
SPECIALISTS EXPERIENCED IN ELECTRIC HEAT 


for illust lletin. 
Electric Heating Units for assembly into manufac- send for illustrated Bulletin 


ZENITH ELECTRIC CoO. 


turers’ own products. Electric Soldering Tools, Solder 
Pots, Glue Pots, Branding Irons, etc. 





158 West Walton Street Chicago 10, Illinois 
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DOGS 
1 
MURS 


FAST, DEPENDABLE SERVICE 
TO MEET HIGHEST STANDARDS 


> COMPLETE 
4 SHEET METAL 
_ FACILITIES 


* DESIGN * DEVELOPMENT 
* PRODUCTION 


Typical products we engi- 
neer and build to specifica- 
tions include .. . 
TRANSFORMER CANS 

CHASSIS 

HOUSINGS 

CABINETS 

ELECTRONIC ENCLOSURES 
BRACKETS 

RACKS 

METAL SPECIALTIES 

Our work is of the kind you 
will be proud to use... 
Specialists in: 

METAL CUTTING 

FORMING 

BENDING 

PIERCING 

EMBOSSING 

DRAWING 


WELDING 
Spot * Arc *& Heliarc 


e PAINTING & BAKING 


Write or telephone us today 
. » « TMP engineers will be glad 
to supply quotations without 
obligation! 


a. 


TRANSFORMER METAL PRODUCTS 
ee ee ete, 


343 West 26th St., New York 1, N. Y. 
Telephone: WlIisconsin 7-6472 
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mended that wherever possible the | 
standard values of temperature rise | 


be taken from the following list of 
preferred values for short time or 
other special ratings. Ratings in deg 
C: 30, 35, 40, 45, 50, 55, 60, 65, 70, 
75, 80, 90, 100, 120, 140, 160, 180. 


Bibliography 


Servo Control Systems 


(Continued from page 105) 





able-speed drive problems. 

Driving Servo Motors with Grid-Con- 
trolled Rectifiers, October 1952, 
page 138. Basic circuits and varia- 
tions for positioning motor control 
using gas thyratrons as power rec- 
tifiers. 

Electronic Winder Drives, December 
1952, page 96. Analysis of various 
feedback control methods and cir- 
cuits for maintaining constant ten- 
sion or constant speed. 

Motor-Driven Differential 
Meter, January 1953, page 112. 
Short article describes a reversing 
servo motor drive that takes all the 
load off a diaphragm used as the 
sensing element. 

Remote-Controlled Motor-Driven Ma- 
nipulator, February 1953, page 
102. Servo systems using thyratron 
and magnetic amplifiers developed 
for a mechanical arm to handle 
radioactive materials. 

Servo Control for Automatic Crank- 
shaft Balancer, March 1953, page 
100. Machine measures amount and 
position of unbalance; after manual 
positioning for location, servo de- 


| 
| 


Pressure 


termines depth of drill feed; circuits | 


and operating sequence of servo 

control system. 

For a complete list of earlier ar- 
ticles see the annotated bibliography 
of 46 references published in May 
1952, page 302. Eleven selected arti- 
cles in this earlier listing are available 
in a 56-page combined reprint “De- 
signing Servomechanism Systems” 
covering: basic fundamentals of servo 
systems; types of systems and ampli- 
fiers, transducers including synchros, 
movable electrode tubes and movable 
core transformers; and applications to 
contour followers, balancing machine, 
stress-strain recorder, motor speed 
control, hydraulic synchronizer, ten- 
sion contro] and others. Booklet is 
available for $2.00 on orders accom- 
panied by remittance (including 3 per 
cent sales tax for New York City de- 
liveries) sent to Reader Service Dept., 
The Gage Publishing Company, 1250 
Sixth Ave., New York 20, ood 





Reader | 
Inquiry 


Facility 


| @ A regular feature in each issue, 
| the Reader Inquiry Facility in- 

cludes postpaid return cards for | 
| qualified readers to use to obtain | 
| without charge, 


| 1, Additional information from 
| the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 


partment in the current issue. 


2. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


3. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article | 
Reprints section. 


4. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 

is assigned a key number which 
| is repeated with the title of the 
| item in the Reader Inquiry Fa- 
cility on the page where the re- 
turn card appears. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 
All reprint titles currently avail- 
able without charge through the 
| Reader Inquiry Facility are listed 
in each issue in “Feature Article 
Reprints” department; turn to 
Contents Page for location. | 
Because of the expense involved 

in producing these feature article 
reprints, longer articles and book- 
lets including several reprints on | 
related subjects are offered at a | 
modest charge intended to cover | 
printing, handling and postage. All 
orders must be accompanied by | 
remittance, including 3 per cent 
| sales tax for New York City de- | 
liveries. | 
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Corporation says, “We have been building doors for 32 years 
and practically all of those original doors still have their orig- 
inal springs.” 

The Overhead Door Corporation prefers a spring system (in- 
stead of counterweights) for two big reasons—and the most 
important one is cost. They get 500 pounds of pull from a 
spring at 25% less cost than if they used iron weights. Also, 
anyone who opens a spring-loaded door does not have to 
overcome the inertia of door plus weights. The door is prac- 
tically weightless the instant you move it. 

American Steel & Wire can produce and help you design a 
spring for just about any application, any size, any steel or 
finish. Let our skilled spring engineers show you how low in 
cost a truly superior spring can be. Call our nearest District 
Sales Office or write to American Steel & Wire Division, Rocke- 
feller Building, Cleveland 13, Ohio. 


“OVERHEAD DOORS” are widely used for industrial applications. Many 
of these industrial doors have been opened 100-150 times daily for 20 
years without a spring failure. 


SP, ete 


OVERHEAD DOOR CORPORATION also makes many doors utilizing 
torsion springs. This spring is actually twisted around a shaft when it 


“‘winds up.”’ Despite the high stresses, these American Quality Springs 
give trouble-free service. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS ® UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


‘S-§ American Quality Springs 
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Electrical Resolvers 


(Continued from page 133) 





and to stress-relieve metal parts. The resolver shaft is 
spring loaded, and runout is held to within a few ten 
thousandths. With these facts in mind, it is apparent 
that close tolerances must be held in mounting the 
finished unit, and in the associated gearing. Great 
pains must be taken to avoid introducing installation 
errors of a few hundredths per cent or more. Shaved 
and frequently spring-loaded gears are used on the 
resolver shaft. Assembly personnel should regard the 
resolver with the same respect as they would a pre- 
cision meter. But by careful training of personnel, 
and the establishment of a variety of routine pre- 
cautions, high standards of performance can be con- 
sistently met. 

All other factors being equal, resolver accuracy 
increases with increasing size, although some of the 
smallest components may be the most accurate avail- 
able since they are the newest. Although the same 
accuracy specifications may be applied by a manv- 
facturer to several units of a line of different size, 
the larger ones are probably more conservatively rated 
and are usually less sensitive to any departures from 
standard conditions. This is true mainly because 
the relative leakage impedance is smaller for the 
larger component, and greater mechanical rigidity is 
present. 

Standardized resolvers are adjusted to give accurate 
performance only when operated into certain specified 
loads. Where an appreciable length of cable is present 
in the output circuits, the cable capacity must be 
included in the equivalent load. Operation at other 
than the specified load will not introduce any errors 
in the sinusoidal variation of output voltage versus 
angle (provided both secondaries are loaded alike), 
but the T.R. and phase shift will no lenger be stand- 
ard. This need not seriously limit the use of the 
component if suitable scaling circuits are used and 
account is taken of the phase shift. 

It must not be inferred that the resolver is an 
overly fragile device. On the contrary, it is a reliable 
component of military equipment, and successfully 
withstands shock, vibration wide range of 
atmospheric conditions without loss of accuracy. Its 
operating speed seldom exceeds 1200 rpm (usually 
much lower), and consequently the unit possesses 


and a 


very long life and generates little radio interference, 
in spite of the sliding electrical contacts on the rotor 
slip rings. 

The most accurate resolvers are available in the | 
lb, 2.3 in. diameter frame, although some excellent 
400-cycle units are available in the 1.5 in. frame. 
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‘Need Parts 
like these? . 


THERE IS NO FASTER 
OR BETTER WAY TO MAKE TEST 
CONNECTIONS THAN OFFERED BY 
THE SIMPLIFIED GRAYHILL PANEL 
MOUNT, SPRING PRONG CLIP AND 
THE GRAYHILL FULLY INSULATED, 
TIGHT-GRIP TEST CLIP. 
Ask for Samples. 





Insulated 
Alligator Type 
No. 16-B—Black 
No. 16-R—Red 


Look into the properties of 
STAR CERAMICS 


STAR has developed, over many 
years, a number of different ceramic 
compositions that meet the widest 
range of electrical requirements—di- 
electric strength, low loss factor, mois- 
ture resistance, thermal shock resis- 
tance and other high performance 
characteristics. 
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“The ALT SPRING 7 


SUBSIDIARY OF THE Staats STEEL CORP 









STAR porcelain products, in the ap- 
plications for which they have been 
engineered, have proved their effi- 
ciency and economy in thousands of 
widely varied end products. Make it a 
point to call on STAR engineers for 
any help you need in solving your 
problems involving the use of 
ceramics. 
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yy HIGH HEAT 
7 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete inférmation on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 





Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello ¢ Skokie, Illinois (Chicago's Finest Suburb) 












With proper precautions, they may be operated at 
other than specified voltages and frequencies. How- 
ever, in the case of accurate booster compensated 
units, the details of such applications should be 
cleared with the manufacturer. For maximum flexi- 
bility, many users prefer to design their own elec- 
tronic equipment, in which case only basic rotating 
components of high quality need be procured. 


The author wishes to acknowledge his indebted 
ness to Dr. F. W. Cunningham of Arma Corporation 
for furnishing valuable information in connection 
with this article. 


X-Ray Trigger Switch 
Human Engineered 


(Continued from page 143) 





models. Early models were built without 
regard for appearance to determine satisfactory shape 
and switch positions. All of the early work was based 
on separately operated switches. 

However, after developing an acceptable model 


various 


there was a lack of complete satisfaction from the 
standpoint of human engineering. A study: was made 
of competitive switches including those used in other 
fields. None of the existing arrangements seemed to 
have the ease of operation that was desirable and 
tended to distract the X-ray technician from full con- 
centration on the patient. The objective seemed quite 
obvious: to incorporate the main two switches into a 
single trigger that could be controlled almost uncon- 
sciously by the operator. Human reflexes were studied 
and incorporated as basic functional elements of the 
switch. Special consideration was given to the shape 
a girl with a small hand could hold and operate for 
long periods of time. This shape is such that the switch 
has a tendency to stay in the hand as it is squeezed. 
Fineline grooves, for additional grip, were molded at 
the rear radii of the housing where they would serve 
the most good without distracting from the overall 
appearance. An added feature is the way the trigger 
is recessed so that contact of the front of the housing 
against a flat surface will not actuate the trigger lever. 
In the final design the basic shape of the former 
model was retained, but the internal chassis idea was 
incorporated to enhance appearance and permit the 
use of a single molded housing. At the same time, a 
more economical unit to manufacture and assemble, 
as well as a richer looking one was the end result. 
Since most X-ray devices are made in job-lot quan- 
tities, the new Picker trigger switch was designed for 


limited production by the hundreds. Such a _ goal 


imposed many design limitations such as low-cost 
tooling, simplicity of design and minimum number 
Soc 


of parts. 
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for fine adjustment and control of electric current 


STANDARD TYPES IN 76 
CONVENIENT RATINGS 
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... where other types of labels are found 
“wanting”’...or when you need to 
substitute an attractive pressure-sensitive 
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@ Graphite-iubricated ‘sliding 
contact with molded Bakelite 
saddle and laminated phosphor- 
bronze brushes. 


@ Solid-wall glazed porcelain 
tubes. Rugged one-piece sup- 
porting end-brackets. Strong, 
rigid, brass slider bar and strong 
binding posts. High insulation. 
Minimum inductance. 


@ Strong, durable design 
matched with expert manufac- 
turing skill. 


@ Wound with standard resist- 
ance wire or strip. 
B-833 






BIDDLE CO. 


Electrical & Scientific Instruments 


PHILADELPHIA 7, PA. 


INSTRUMENTS 


NO. 1020 8 NO. 1010 


label for a costly nameplate... 
Avery Kum-Kleen labels 
are the best solution 
to your problem! 


...and so are the other kind.. 


SPECIFICATIONS MIL-T-27 & ANE-19 
AND COMMERCIAL TYPES 


Pulse Transformers 
Filter Reactors 
Charging Reactors 
Saturable Reactors 
Toroid Inductors 
Low Pass Filters 








MEGOHMMETER 
DIRECT READING 


Self-contained and 
A.C. operated with 
electronically reg- 
ulated supply. 1 
megohm to 2 mil- 
lion megohms. 


OTHER FREED 


COMPARISON 
BRIDGE 


Self-contained and 
A.C. operated. For 
rapid and accurate 
test of Resistors, 
Condensors and 
Inductors. 


INSTRUMENTS 


... where you want faster labeling... 
improved appearance...labels that won’t 
pop, curl or peel...or those the housewife can 
remove without soaking or scraping...there’s 
no substitute for an Avery Kum-Kleen label! 


faster « easier « more economical 


Patented Avery dispensers...manual or electric... 
feed die-cut pressure-sensitive labels off roller tape, 
ready to be LAID ON any clean, smooth surface. 
No moistening...no sticky fingers. 

Where can YOU use these labels in YOUR business? 
Write today for free samples, case histories and prices. 





High Pass Filters 

Band Pass Filters 
Discriminators 

Plate Transformers 
Power Transformers 
Filament Transformers 
Vibrator Transformers 
Input Transformers 
interstage Transformers 
Driver Transformers 
Output Transformers 
Modulation Transformers 
Blocking Oscillator Transformers 
Band Elimination Filters 


NO. 1030 Low Frequency Q. 

indicator 

. 1110A Incremental Inductance 
Bridge 

. 1150 Universal Bridge 
D.C. Supply 
Null Detector and 
Vacuum Tube Voltmeter 
Null Detector Amplifier 
A.C.—V.T. Voltmeter 
Decade Condenser 
Harmonic Distortion 
Meter 
Decade Inductors 


SEND FOR COMPLETE CATALOG DESCRIBING ALL 





FREED INSTRUMENTS AND TRANSFORMERS 


FREED TRANSFORMER CO., INC. 


1730 Weirfield St., Brooklyn (Ridgewood) 27, N. Y. 


AVERY ADHESIVE LABEL CORP., DIV. 110 

117 Liberty Street, New York 6 ¢ 608 South Dearborn Street, Chicago 5 

1616 So. California Ave., Monrovia, Cal. ¢ Offices in Other Principal Cities 
Originators of Pressure-Sensitive Labels 





MARCH 1953 329 



























% oc 


MICROAMPE RES 


eeuy 


_D.C. VOLTS 


ear 


125 OHMS PER VOLT 
















Dethesulinn with 
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meters 


A Size, Type, and Style 
for Every Installation 


Your_instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2"to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 





TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO. US A 











Dehumidifier Has 
Simple Design 


Electric appliance uses glass-reinforced 
plastic for semistructural part 


Tue Oasis Arr Drier, an electric dehumidifier recently 
developed by The Ebco Manufacturing Co., Colum- 
bus, Ohio, features design and operational simplicity 
that permits a five-year continuous operation warranty. 
A feature of the unit is a moisture collection drawer 
made of glass-fiber reinforced plastic. The drawer is 
light, spillproof, shatterproof and can be slid out easily 
for emptying. This drawer is typical of the trend 
toward use of reinforced plastics for structural and 
semi-structural parts in the electrical appliance field. 

In operation, a fan draws humid room air over a 
drier coil that is refrigerated to induce condensation 
on its surface. The collected water drips into the 
moisture drawer. The air continues over the con- 
denser coil and back into the room with most of the 
moisture removed but at about entering temperature. 
A k-hp hermetically sealed compressor cools the drier 





The back view of the Oasis Air Drier illustrates how easily 
the 10-quart moisture drawer can be removed for emptying. 
Note how the moisture entry slot serves as a handhold for 
the drawer. 
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Schematic drawing of electric dehumidifier shows the air 





_— 


flow through the simple refrigerant mechanism. Note the 
threaded connection below the cold coil, which can be used 
to drain collected water directly via an ordinary garden hose. 
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rvC-2 edison 
S Pote ntiometers: 


“UNITIZED” CONSTRUCTION 


© RVC-2 “Unitized” Construction 
provides maximum versatility 

© Units interchangeable 

© Standardization of 
individual units 

© Maximum Economy 

© Ease of service 
and maintenance 

© Ideal for both experimental 
and production application 

© Meet the most exacting 
standards of quality 
and performance 
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ce SERVOTROL company 





114 WEST ILLINOIS STREET, CHICAGO 10, ILLINOIS @ TEL. SUPERIOR 7-3082 


EASTERN BRANCH OFFICE—FRAMINGHAM CENTRE, MASS. @ TEL. FRAMINGHAM 4423 


STRIPPERS 
AND CUTTERS 


WIR 





e Clean Cutting 
e Precision Stripping 
e Fast Working 


e Easy Operating 





The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS DIES STAMPINGS SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
OR a RE RIEE Ee SS AOR SE R N CCRANT RN RNR 
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HIGH LIMIT PROTECTION in both 
Automatic and Manual Reset 
types. The snap action operation 
of these thermostats guarantees 
POSITIVE PROTECTION, under all 
conditions. 


TYPE RC - Automatic Reset - for 
applications up to 450° F... Re- 
sistance rating 12 Amp. 120 Volts 
AC or 6 Amps 240 Volts AC and 
Inductive rating % H.P. 120-240 
Volts AC. . . Single pole, single 
throw contacts ... Mean differen. 
tials from 10° to 80° F, 


TYPE MC - Automatic Reset - for 
applications up to 450° F ... Re- 
sistance rating 12 Amp. 120 Volts 
AC or 6 Amps. 240 Volts AC. 


Single pole, single throw contacts ( 


. . - Mean differentials from 10° 
to 100° F. 


TYPE HL - Manual Reset - for ap- 
plications up to 300° F... Resist- 
ance rating 40 Amps. 115 Volts AC 
or 25 Amps. 230 Volts AC... 
Double pole, single throw contacts. 


As these controls are calibrated 
to order, the minimum size order 
accepted is for quantity of 50, ex- 
cept for sample order. 





THERM-O-DISC, 
127 CROUSE STREET, 


OVERTEMPERATURE 
Protective 
THERMOSTATS 


INCORPORATED 











































REMEMBER THE RISK 
- USE THERM-O-DISC 


TYPE RC 


MANSFIELD, OHIO 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY STOCKS 


BARS—carbon G&G alloy, hot 
rolled G cold finished 

STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types G coatings 


INCLUDE: 


TUBING—seamless G welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY G TOOLS for 
metal fabrication 





Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 





on 
TT Ss 
like this... 


and hundreds of other 
standard units NTT 
for quick delivery. DAVEN can 
also effect quick changes from 
PS eeDl leid- Mh ee ed oa 


switches by using components 
at hand. That's why when you 
specify DAVEN you are assured 
of immediate attention: to your 
needs. Write for more detailed 
ee tee 


176 Central Ave. 
DA VEN = Newark 4, N. J. 
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coil and heats the condenser coil. 

The cabinet for the unit is heavy gage steel with a 
tan baked wrinkle finish. The expanded metal grilles 
have hand grip carrying slots, and allow free air cir- 
culation. The 12% x 16% x 18-in. Model J-20 weighs 55 
lb and will serve up to 10,000 cu ft of space. At 80 F 
and 80 per cent R.H., it will remove 2.4 gal of water 
per 24 hr.; at 90 F and $0 per cent R.H., it will remove 
3.1 gal per 24 hr. 

It operates from a standard 115-volt, 50-60 cycle 
single phase source, and consuines 230 watts under 
average conditions. For optimum efficiency, it can be 
controlled by an accessory automatic cycle timer; 
otherwise its only control is an “on-off” toggle switch 


if 


for the compressor. { 


































Special Reprints 
Now Available 


THE FOLLOWING three reprints combining several 
articles in a single booklet have been prepared to 
bring related information and data together in 
complete form for convenience in reference and 
filing. 





New Phenolic Materials, 28 pages $0.75 
Combined reprint of three-part article dis- 
cussing new formulations and methods; gives 
design data on materials with greater strength, 
stability, heat resistance and dielectric proper- 
ties. From June, July and August 1952. 

Adjustable-Speed Drives, 24 pages 1.9 
Concise, complete and systematic survey of all 
types of electric motors, conversion systems and 
control methods: specific data to guide in se- 
lection of proper drive for a given application; 
comprehensive 8-page bibliography. From No- 
vember 1952 issue. 

Applying Magnetic Amplifiers, 40 pages 1.50 
Combined reprint of the series of four articles 
on this subject covering the effect of design 
factors on performance; procedure to follow in 
selecting the best combination of rating, power 
gain and core material for minimum size and 
cost. Also includes two related articles on 
applications of magnetic amplifiers to motor 
speed control, and an annotated bibliography. 
March, April, August and September 1951. 
Booklets are printed on heavy paper and sad- 

dlestitched to stand up under repeated file usage. 

Copies are available at the prices shown, on 

orders accompanied by remittance, including 3 

per cent sales tax for New York City deliveries. 

Send orders with remittance to 


J. A. Campbell 


Director of Reader Service 








The Gage Publishing Company 
1250 Sixth Ave., New York 20 
















For further information on these and other 
Combined Reprints see “Feature Article Reprints” 
department starting on page 224 in this issue. 
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